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Executive Summary

During the past decade, the use of standardized benchmark measures to differentiate and
individualize instruction for students received renewed attention from educators (Bennett 2002;
Public Agenda 2008; Russo 2002). Although teachers may use their own assessments (tests,
quizzes, homework, problem sets) for monitoring learning, it is challenging for them to equate
performance on classroom measures with likely performance on external measures, such as
statewide tests or nationally normed standardized tests. Benchmark measures reflective of such
external tests may be more useful in helping teachers make decisions about differentiating
instruction, which in turn can lead to gains in student learning, higher scores on state
standardized tests, and improvements in schoolwide achievement (Baenen et al. 2006; Baker and
Linn 2003).

One of the most widely used commercially available systems incorporating benchmark
assessment and training in differentiated instruction is the Northwest Evaluation Association’s
(NWEA) Measures of Academic Progress (MAP) program. The MAP program includes

(1) computer-adaptive assessments administered to students three or four times a year and

(2) teacher training and access to MAP resources on how to use data from these assessments to
differentiate instruction. MAP tests and training are currently in use in nearly 20 percent of K—12
school districts nationwide and more than a third of districts in the Midwest
(http://www.nwea.org/support/article/1339). Although the technical merits and popularity of
MAP assessments have been widely referenced in practitioner-oriented journals and teacher
magazines (Ash 2008; Clarke 2006; Olson 2007; Russo 2002; Woodfield 2003), few studies
have investigated the effects of MAP or other benchmark assessment programs on student
outcomes. This study was designed to address questions from Midwestern states and districts
about the extent to which benchmark assessment may affect teachers’ differentiated instructional
practices and student achievement.

Thirty-two elementary schools in five districts in Illinois participated in a two-year randomized
controlled trial to assess the effectiveness of the MAP program. Half the schools were randomly
assigned to implement the MAP program in grade 4, and the other half were randomly assigned
to implement MAP in grade 5. Schools assigned to grade 4 treatment served as the grade 5
control condition, and schools assigned to grade 5 treatment served as the grade 4 control.

The study investigated one primary and two secondary confirmatory research questions:

1. Did the MAP program (that is, training plus formative testing feedback) affect the
reading achievement of grade 4 students after Year 2 of implementation, as measured by
the Illinois Standards Achievement Test (ISAT) reading scale scores or the MAP
composite test scores in reading and language use?

2. Were MAP resources (training, consultation, web-based materials) delivered by NWEA
and received and used by teachers as planned?

3. Did MAP teachers apply differentiated instructional practices in their classes to a greater
extent than their control counterparts?
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The report also addressed one exploratory question:

4. Did the MAP program affect the reading achievement of grade 5 students after Year 2 of
implementation, as measured by the Illinois Standards Achievement Test (ISAT) reading
scale scores or the MAP composite test scores in reading and language use?

The results of the study indicate that the MAP program was implemented with moderate fidelity
but that MAP teachers were not more likely than control group teachers to have applied
differentiated instructional practices in their classes. Overall, the MAP program did not have a
statistically significant impact on students’ reading achievement in either grade 4 or grade 5.
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Chapter 1: Introduction and Study Overview

During the past decade, the use of standardized benchmark measures to differentiate and
individualize instruction for students has received renewed attention from educators (Bennett
2002; Public Agenda 2008; Russo 2002). Effective differentiation based on prior readiness,
interests, and learning profiles requires a valid descriptive dataset at the classroom level (Decker
2003). Although teachers may use their own student-level assessments (for example, tests,
quizzes, homework, problem sets) to monitor learning, it is challenging for them to equate
performance on classroom measures with likely performance on external measures such as
statewide tests or nationally normed standardized tests. Benchmark assessments reflective of
such external tests are potentially more useful in helping teachers make decisions about
differentiating instruction, which in turn can lead to student learning gains, higher scores on state
standardized tests, and improvements in schoolwide achievement (Baenen et al. 2006; Baker and
Linn 2003).

Another educational innovation representing a noticeable effort on the part of educators in recent
years, often in conjunction with benchmark assessment, is differentiated instruction (McTighe
and Brown 2005). In differentiated instruction, individual teachers provide a more personalized
instructional experience for students within their classroom (Tomlinson and McTighe 2006).
This differentiation is valuable in addressing variations in both ability and preparedness among
students within a single classroom group (Tomlinson and McTighe 2006).

Tomlinson (2001) defines differentiated instruction as “A flexible approach to teaching in which
the teacher plans and carries out varied approaches to content, process, and product in
anticipation of and in response to student differences in readiness, interests, and learning needs”
(p. 10). Hall (2002) elaborates on this definition by offering the following characterization: “To
differentiate instruction is to recognize students’ varying background knowledge, readiness,
language, preferences in learning, interests, and to react responsively. Differentiated instruction
is a process to approach teaching and learning for students of differing abilities in the same class.
The intent of differentiating instruction is to maximize each student’s growth and individual
success by meeting each student where he or she is, and assisting in the learning process” (p. 2).
Beyond these general definitions, in practice, differentiation of instruction has relied on a vague
set of techniques that are undefined and situational and that depend heavily on the teacher, the
students, and the resources available for responding to intended instructional outcomes and
student needs. As a result, differentiated instruction has seen very little research either supporting
or refuting the approach.

Differentiation, as commonly instituted, directs teachers to make choices about the specific
content of what is being taught, the processes or instructional strategies (procedures and
techniques) that are used, and the nature of the product by which students demonstrate their
proficiency. These choices are to be based upon student characteristics such as readiness (e.g.,
prior experience and knowledge), interests, and learning profile (e.g., ability, learning style,
cognitive development) (Hall, 2002). These choices result in student grouping or, where
necessary, individualized instruction for small numbers of students.

Benchmark, or interim, assessments are tests administered at scheduled times during the year.
Teachers can use benchmark tests to evaluate students’ progress on a specific set of standards or



benchmarks that students must master to be on track to reach end-of-year learning goals. One of
the most widely used commercially available systems incorporating benchmark assessment and
training in assessment data use is the Northwest Evaluation Association’s (NWEA) Measures of
Academic Progress (MAP) program. The MAP program consists of two components:

(1) computer-adaptive tests administered three or four times per year and (2) training and online
resources for administrators and teachers to understand and use results to differentiate
instruction.’

MAP tests and training are currently used in nearly 20 percent of K—12 school districts
nationwide and more than a third of districts in the Midwest
(http://www.nwea.org/support/article/1339). NWEA has produced numerous technical reports
describing the reliability and validity of its portfolio of MAP assessments;” it also maintains the
country’s largest repository of data on student growth (Cronin et al. 2007). These features have
influenced partnerships between NWEA and education researchers in which MAP assessments
have been used as a key data source in studies of educational initiatives.

States across the Midwest Region have considered adopting benchmark assessment to provide
schools and teachers with predictive measures for improving instruction and state test results. In
2008 Wisconsin created a task force to examine the utility of introducing formative and
benchmark assessment as part of a comprehensive statewide assessment program. In 2008
Indiana introduced the Diagnostic Assessment program, in which teachers from more than 500
schools teaching some 220,000 K-8 students were trained to implement and use results from
benchmark tests. Indiana expects that virtually all schools will adopt benchmark assessment
programs by 2013/14.

Midwest districts have witnessed increased demand for benchmark assessment, in particular for
the MAP program. In 2009 more than 30 percent of districts in the Midwest used MAP
assessment, and the number of districts adopting the program continues to increase. The
increasing interest in benchmark assessment from Midwest states and the wide use of the MAP
program among Midwest districts prompted the REL Midwest to propose an experimental trial
of the MAP program in 2007.

Although the technical merits and popularity of MAP assessments have been widely referenced
in practitioner-oriented journals and teacher magazines (Ash 2008; Clarke 2006; Olson 2007;

* Representatives of NWEA provided comments on a draft of this report. They noted that the MAP program serves
multiple purposes within schools and that a “relatively small minority of the partners have implemented the full training
program” (as was done in this study). They argue that the MAP program implemented in this study is “but one particular
form of MAP implementation” (memo from NWEA, dated February 15, 2011). Researchers believe that although
alternative forms of MAP implementation may affect other types of outcomes relevant to school leaders (for example,
more consistent assessment practices), the MAP program as implemented in this study is most likely to produce the largest
impact on student outcomes, and is therefore more aligned to the main purpose of this study, namely, to assess the impact
of the MAP program on student achievement.

> NWEA reports that test-retest correlations as well as test correlations between different item pool structures are generally
high. The reported range of test-retest correlations with common item pool structures is between .628 and .915 across
mathematics, reading, and language usage tests in grades 2—10. The range of test correlations between different item pool
structures is between .678 and .920 for correlations reported across these same subjects and grade levels. Both sets of
correlations report values that most generally fall between .7 and .9 (NWEA, 2009). The marginal reliability estimates (a
measure of internal consistency) for these subject area tests are similarly high. The range of marginal reliabilities is
between .614 and .918 with most values ranging between .7 and .9. Concurrent and predictive validity estimates range
between .366 and .859 with most values ranging between .65 and .85 (NWEA, 2009).
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Russo 2002; Woodfield 2003), few studies have investigated the effects of MAP or other
benchmark assessment programs on student outcomes. Research on the effects of formative
assessment suggests that it is associated with improvements in student learning (Black and
Wiliam 1998; Kingston and Nash 2009; Meisels et al. 2003; Nyquist 2003), particularly among
low acél‘lievers (Black and Wiliam 1998) and students with learning disabilities (Fuchs and Fuchs
1986).

The formative assessment literature is frequently cited to support the effectiveness of benchmark
assessments (Perie, Marion, and Gong 2007). However, the evidence from formative assessment
research is limited in its ability to demonstrate the effectiveness of benchmark assessment in
three primary ways. First, although a substantial number of these studies used experimental or
quasi-experimental designs, many confounded treatments, compared nonequivalent groups, or
assigned participants to treatment groups in nonrandom ways. Such constraints jeopardize the
validity of their findings (Dunn and Mulvenon 2009; Fuchs and Fuchs 1986). Second, a clear
definition and commonly used models of formative assessment have only recently begun to
emerge in the literature. Differing and often complex conceptions of the nature of formative
assessment have yielded wide variations in the reported effects of formative assessment on
student outcomes across studies (Dunn and Mulvenon 2009; Hattie and Timperley 2007). Third,
the vast majority of formative assessment practices investigated in these studies focus on
classroom-based assessment practices, which are administered much more frequently than
benchmark assessments and used to guide classroom instruction on a day-to-day basis (Torgesen
and Miller 2009).

Empirical studies investigating the effects of benchmark assessment on student achievement
have recently begun to emerge. The results are mixed. Borman, Carlson, and Robinson (2010)
report the results of a multistate district-level cluster randomized trial investigating the impact on
student achievement of benchmark assessment and consulting services to assist in the
interpretation of results. The study collected data through the Center for Data-Driven Reform in
Education (CDDRE). The analytic sample included 509 schools across 56 districts in 7 states
(Alabama, Arizona, Indiana, Mississippi, Ohio, Pennsylvania, and Tennessee). Results show
significant positive effects of the intervention on students’ state test scores in mathematics (d =
0.21) but not in reading (d = 0.14; p-value = .10).

The Regional Educational Laboratory Northeast and Islands published two studies that
investigate the impact of benchmark assessments on student outcomes (Henderson et al. 2007a,
2007b). The studies find no significant differences in gains in mathematics achievement between
schools that used quarterly benchmark exams and schools that did not. Although similar in focus,
the two studies differ from the current investigation of the MAP program in at least two
important ways. First, these studies focus on the impact of benchmark testing, whereas the

* The recent research literature on formative assessment distinguishes between formative assessment and benchmark
assessment (Perie, Marion, and Gong 2007; Torgesen and Miller 2009). For the purposes of this report, researchers use the
term formative assessment to denote “a process used by teachers and students during instruction that provides feedback to
adjust ongoing teaching and learning” (Council of Chief State School Officers [CCSSO] 2007, p. 2]). Benchmark
assessment is used much less frequently (two to four times a year). It is designed primarily to predict a student’s academic
success, monitor progress, and provide information about a student’s performance on a specific set of standards or skills
that teachers can use to differentiate instruction. Although formative assessment is conducted unobtrusively as part of
normal classroom activity, benchmark assessment is administered as an interrupted event that occurs outside the context of
normal instruction (Hunt and Pellegrino 2002).



current study focuses on the impact of a program that relies on training to understand and use
MAP assessment results to differentiate instruction for students. Second, both benchmark studies
used a quasi-experimental design to create a set of comparison schools that were similar to
treatment schools across several observable characteristics, leaving open the possibility that other
known or unknown factors could have influenced the study’s findings.

Although the MAP program is used extensively in school districts across the United States, there
is no experimental evidence on its impact on student outcomes. Given that the number of schools
investing in MAP and similar programs is projected to increase, evidence on the effectiveness of
such programs is critical.

In this study, the study team focused on the effects of MAP on reading outcomes. Reading
outcomes were selected for this study for two primary reasons. First, reading proficiency in
elementary school is fundamental to students’ ongoing success in school, and, in the current era
of accountability, differentiating reading instruction has become a primary focus among
elementary schools and teachers. Second, observation and survey instruments designed to
measure classroom reading instruction were prevalent and well tested at the time this study
began. Access to these measures enhanced the study team’s ability to develop valid scales to
index the extent to which teachers differentiated reading instruction.

Description of intervention

The MAP program has two main components: an extensive portfolio of tests and training and on-
demand support in the use of test results to guide instructional practice. Each component is
described below.

MAP assessments

The MAP assessments are a collection of computer-adaptive tests in reading, language usage,
mathematics, and science that place individual students on a continuum of learning from grade 3
to grade 10 in each discipline. Each MAP assessment uses a continuous interval scale, called the
Rasch (RIT) unit scale score, to evaluate student growth and student mastery of various strand-
defined skills within disciplines.” NWEA has conducted scale alignment studies linking the MAP
assessment’s RIT scale to proficiency levels from standardized assessments in all 50 states and
the District of Columbia. These studies provide evidence of an association between the MAP
assessments and each state’s standardized test (Brown and Coughlin 2007; Northwest Evaluation
Association 2005). In addition, studies provide evidence that MAP assessments predict
performance on assessments in at least five states (Cronin et al. 2007; Northwest Evaluation
Association 2008; Steering Committee of the Delaware Statewide Academic Growth Assessment
Pilot 2007). Relying on this evidence, schools and teachers use MAP results to monitor their
students’ progress toward state proficiency standards. NWEA recommends that schools
administer each MAP subject area test to students three times during the school year (in the fall,
winter, and spring), with a fourth administration suggested during summer school. Because the

3 RIT uses individual test item difficulty to estimate student achievement level. RIT scores are reported on an equal
interval scale, so that differences between scores have the same meaning regardless of whether a student is at the top,
bottom, or middle of the RIT scale and regardless of grade level.



tests are computer-adaptive, students are given their overall score immediately after the test ends,
and teachers can generate a series of customized reports on students’ performance on key subject
domains and goal strands within 24 hours of administration.

For this study, the researchers employed the MAP tests in reading and language usage for grades
4 and 5 and administered the tests three times a year (in the fall, winter, and spring) to treatment
students and once (in the spring) to control students.

MAP training

To support the administration and use of the MAP assessments, NWEA provides training
sessions and face-to-face consultative services. MAP training consists of four one-day sessions,
along with on-demand consultation through conference calls and on-site visits from an NWEA
MAP coach throughout the school year. The primary objectives of the training are to equip
teachers with the knowledge and skills to administer the tests; generate and interpret outcome
reports at the individual, group, and classroom level; use report results and other MAP online
resources to determine student readiness and differentiate instruction; and use MAP data over
time to set student growth goals and evaluate instructional programs and practices. The MAP
data reports (which include a student’s Lexile range score) allow teachers to group students
appropriately on the basis of their skill needs, to identify books and learning resources that are
appropriate for students at different reading levels, and to differentiate, or individualize,
instruction in order to more effectively address students learning needs. In each of the four one-
day sessions, a certified MAP trainer lectures and facilitates a structured set of activities on one
of the four major topic areas (table 1.1) corresponding to the objectives of the training. Schools
have the option of scheduling three to four consultative sessions throughout the school year with
a MAP trainer to provide further training on specific areas of need (for instance, teachers may
request assistance generating reports or understanding how to use the results to group students
for reading instruction or to target individual student skill needs). Visits typically last one to two
hours and may occur before, during, or after school.

A key underlying assumption embedded throughout the training continuum maintains that
differentiated instruction relies on the availability of periodic assessment data and that effective
use of the data requires a clear and functional understanding of techniques in differentiation. The
theory underlying the MAP program is that, as teachers become more adept at interpreting MAP
data reports and utilizing available resources to differentiate instruction, student achievement
will improve. MAP testing is spaced out across the school year, and teachers have unrestricted
access to student-level MAP results obtained from the multiple test administrations. They also
have access to online resources to assist them in interpreting results, reconfiguring instructional
strategies, and tailoring instruction to the needs of students. These resources provide
opportunities for teachers to alter their instructional approaches between MAP test
administrations.



Table 1.1. Prototypical MAP testing and training timeline

Component August September | October | November December | January | February March April

May

MAP Testing X T X X —» X X— X

Training
Session 1:
MAP
Administration

X

Training
Session 2:
Using MAP
Data

Training
Session 3:
Differentiated
Instruction

Training
Session 4:
Growth and
Goals

Consultative
on-site school X X X
visits

Source: NWEA Certified Training Manuals 2008.
Research questions

This study used an experimental design to assess the effectiveness of NWEA’s MAP benchmark
testing system and teacher training on grade 4 students’ reading performance in five districts in

Ilinois. The study investigated one primary and two secondary confirmatory research questions:°

1. Did the MAP program (that is, training plus benchmark testing feedback) affect the
reading achievement of grade 4 students after Year 2 of implementation, as measured by
the Illinois Standards Achievement Test (ISAT) reading scale scores or the MAP
composite test scores in reading and language use?

2. Were MAP resources (training, consultation, web-based materials) delivered by NWEA
and received and used by teachers as planned?

3. Did MAP teachers apply differentiated instructional practices in their classes to a greater
extent than their control counterparts?

% The Year 2 grade 5 cohort is not treated as a confirmatory test of the effects of MAP because some of the students in the
Year 2 control classes had been enrolled in grade 4 classes in which teachers were exposed to MAP training and resources.
For this reason, in Year 2 only the grade 4 cohort was used in the confirmatory intent-to-treat analysis. Investigation of the
Year 2 grade 5 cohort is treated as an exploratory analysis. It uses the same analytic methods as the confirmatory analyses
for the Year 2 grade 4 cohort. Although the Year 2 grade 5 cohort is treated as an exploratory analysis, appendix L
provides supplemental analyses that suggest little or no between-condition contamination.




The report also addressed one exploratory question:

4. Did the MAP program affect the reading achievement of grade 5 students after Year 2 of
implementation, as measured by the Illinois Standards Achievement Test (ISAT) reading
scale scores or the MAP composite test scores in reading and language use?

The most critical MAP training component—Session 3, on using MAP to differentiate
instruction—was not delivered until January 2009 (see table 1.1). This left at most two and a half
months for treatment teachers to apply what they learned to their classroom instruction before the
ISAT was administered in March 2009. Because of the short interval between the delivery of
Session 3 and state testing, there were limited opportunities for teachers to implement
instructional practices embodied in the training and consultation components during Year 1.
Thus, Year 1 (2008/09) of this study is regarded as an “implementation-process year.” This
report analyzes results using student outcome data collected in spring 2010, allowing a full year
(2009/10) for teachers to implement the full MAP program in their classes.

Roadmap to this report

Chapter 2 provides details on the study’s research design, sample recruitment and characteristics,
data collection and outcome measures, data analytic methods, and limitations of the study design.
Chapter 3 addresses implementation fidelity. It discusses the MAP intervention as implemented
for this study and presents findings on the fidelity of implementation, including the extent of
program delivery by NWEA and teacher participation in MAP training and consultation services,
use of MAP resources, and modification of instructional practices in keeping with the principles
of differentiated instruction. Changes in teacher practices are viewed as part of the causal process
that affects student achievement. Specifically, the study team regards the implementation process
as entailing the delivery of services and resources, the receipt of these resources and services by
teachers, and the adoption of desired instructional practices by teachers. Of course, the adoption
of instructional practices can be viewed as an intermediate outcome. But because this report
assesses the impact of MAP implementation on student outcomes, differences in teacher
practices are conceptualized as belonging to the causal chain. Chapter 4 presents confirmatory
and exploratory results on student achievement for the Year 2 grade 4 cohort. Chapter 5 presents
exploratory results for the Year 2 grade 5 cohort.






Chapter 2: Study Desigh and Methodology

This study employed a two-year cluster-randomized design to obtain unbiased estimates of the
impact of the MAP program on student reading achievement. A cluster-randomized design
randomly assigns clusters of units to either a treatment or a control condition. Randomization
ensures that the treatment and control groups are, in expectation, equivalent on baseline
characteristics, and therefore yields unbiased estimates of the causal effects of being randomized
to the intervention. This chapter describes the research design, recruitment of districts and
schools, randomization of schools to treatment or control condition, analysis sample, and
baseline characteristics of participating schools, teachers, and students. It also discusses attrition,
data collection and measures, methods used for impact estimation, and study limitations.

Recruitment

Sample eligibility

Districts employ various types of reading assessments for a variety of purposes. Examples
include summative tests to measure end-of-year performance; screening assessments to identify
students who may need intensive reading assistance; diagnostic assessments to identify specific
instructional needs; classroom-based formative assessments for more immediate and
individualized instructional adjustments; and benchmark assessments to monitor student
progress, make adjustments in how students are grouped for instruction, and provide targeted
instructional assistance (Torgesen and Miller 2009).

Districts and schools were eligible for this study if they implemented any of these assessment
types except benchmark assessments similar to those used in the MAP program. Districts were
not eligible if they had previously adopted or used MAP or similar computer-adaptive
benchmark testing programs in any of their schools. To participate in the study, districts had to
agree to delay schoolwide implementation of MAP or similar programs in the study schools for
two years, starting in fall 2008. Districts were also asked to assign a point of contact to act as a
liaison between the study team and the school community, to facilitate formal district approval
for the study, and to assist the study team in gathering data on teachers and students.

The study focused on schools in Illinois because it was the Midwest state with the largest number
of interested and potentially eligible districts and schools. Districts and their eligible schools
were required to agree to school-level random assignment. To be eligible, schools needed to have
at least one full-time regular classroom teacher who taught reading in a self-contained classroom
in grade 4 and one full-time regular classroom teacher who taught reading in a self-contained
classroom in grade 5.

Grade 4 and 5 reading teachers were eligible provided they had not previously been exposed to
MAP or MAP-like products or training (box 2.1). The study population was restricted to regular
education classroom teachers (special education and gifted education teachers were not eligible).
Participating teachers agreed to carry out the requirements associated with their school’s
assignment to the treatment or control condition. For teachers assigned to treatment,



requirements included administering the MAP test three times a year and, at minimum,
participating in four day-long training sessions during the year. Teachers were also encouraged
to participate in consultative sessions throughout the school year. During these sessions, a MAP
trainer provided on-site technical assistance and individualized support to MAP teachers.
Teachers in the control condition were asked to conduct business as usual and to agree not to
review or use any MAP program materials or resources. Control group teachers also agreed to
administer the MAP assessment once a year, in the spring of each of the two study years. The
total score function displayed at the end of the test was turned off for students of control teachers
in order to eliminate any potential influence the final test result may have had on their
instructional practices or students’ future test performance.

These participation requirements were established so that, at the study’s conclusion, the study
team could rigorously assess what the outcomes would have been for the treatment group had it
not been exposed to the MAP program and continued in a business-as-usual fashion. Business as
usual did not preclude control group schools or teachers from testing their students or using
results from a variety of assessments available for making instructional decisions. It did prohibit
teachers from administering MAP or similar computer-adaptive assessments and from attending
MAP or a similar training program during the two-year study period.

Box 2.1 Eligibility criteria for participating in the study

Districts must...

® Assign a district point of contact to support and assist the study team with all data collection activities.
® Obtain study approval from the district’s board of education or institutional review board.

® Facilitate provision of data on teachers and students for all grade 4 and 5 reading/English language arts
classrooms between fall 2007 and spring 2010.

® Delay schoolwide implementation of MAP in study schools for two years (2008—10).

Schools must...

® Include at least one grade 4 and one grade 5 self-contained classroom.
® Not have used MAP or associated training in prior years.
® Not be implementing a benchmark assessment program with features similar to the MAP program.

® Agree to school-level random assignment to the control or treatment group.

Teachers must...

® Teach grade 4 or grade 5 students reading and English language arts in a self-contained regular
education classroom.

® Not have used MAP or associated training in prior years.

® Agree to carry out requirements associated with their school’s assignment to the control or treatment
group.
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Sample size requirements

In fall 2007, the study team developed a plan, based on a power analysis, to recruit a minimum
of 30 eligible schools to detect an effect size of at least 0.20 standard deviation on a statewide
accountability measure and the MAP assessments. The choice of a minimum detectable effect
size of 0.20 was based on Nyquist’s (2003) meta-analytic study of the effects of formative
assessment on learning outcomes, which indicated that the effects of feedback on achievement
were about 0.15-0.50 standard deviation. The largest effects were observed when feedback was
immediate and detailed (for example, provided directions for improvement, explained why an
answer was incorrect, provided a goal).

The studies reviewed in this meta-analysis were conducted mainly in laboratory settings or
classrooms, where the researcher had greater control over the delivery of the feedback and other
important elements of formative assessment (for example, use of meta-cognitive strategies to
improve performance, goal specification) than in public school classrooms (see Hulleman and
Cordray 2009 for evidence of differences in effects between laboratory studies and regular
classroom sessions). The research team expected that teachers would vary in the fidelity with
which they used the MAP assessments in their classes. In addition, the MAP program uses
interim assessments that are administered less frequently (three times during the school year) and
employs feedback from these assessments for grouping students and responding to their
individual instructional needs in less immediate ways than the feedback processes included in
Nyquist’s (2003) report. Given these differences, the study team chose a more conservative
detectable effect size of 0.20.

Sample recruitment

Schools were recruited for the study beginning in spring 2008. Initially, the study team collected
district and school demographic information on all schools in the Midwest Region (Illinois,
Indiana, lowa, Michigan, Minnesota, Ohio, and Wisconsin) from the 2007/08 National Center
for Education Statistics Common Core of Data. The demographic data were merged with
administrative files from NWEA, which included data on district clients and districts that had
contacted NWEA about potentially implementing the MAP program. Using this information, the
study team and NWEA identified Illinois as the state that had the largest number of interested
and potentially eligible districts and schools.

After narrowing the list of potentially eligible schools, the study team sent a letter to each
district’s superintendent introducing the study. The study team held at least one phone
conference with key staff from each interested district to explain the study and request additional
information with which to determine eligibility. After the phone conferences, representatives
from NWEA and REL Midwest visited school sites to present the study to principals and
teachers, answer questions, and confirm school eligibility.” Once confirmed, districts and schools

7 This stage of the recruitment process was handled differently in the largest district (District 1) because of the large
number of participating schools. During the initial site visit, in spring 2008, researchers presented the study to
administrators and teachers from all the study schools at one time in the auditorium of the local high school. They
conducted a follow-up site visit shortly before the 2008—09 school year began in order to gather administrators’ consent,
distribute information to teachers, and describe the process for working with administrators to gather individual teacher
consent forms.
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that elected to participate signed a Memorandum of Understanding to confirm their commitment.
In total, 32 schools were randomly assigned to conditions.® Table 2.1 indicates the sample sizes
at each stage of the recruitment process.

Table 2.1. Recruitment stages and sample sizes

Stage Number of districts Number of schools

Initial district contact (spring 2008)

Sent introduction letter and made follow-up call 88 553
Conducted initial web-based conference call 14 93
Approved school eligibility and verified interest 7 54
District site visits (spring/summer 2008)

Presented MAP program and study 7 54
Collected memorandum of understanding 5 32
Conducted school-level random assignment 5 32

District and school follow-up site visits (fall 2008)

Presented study/confirmed teacher eligibility 5 32

Conducted random assignment 5 32

Source: Authors’ compilation based on data from the study districts and the Northwest Evaluation Association.

Teacher consent

In late summer 2008, a member of the study team visited the study schools and presented
information about study participation to school administrators and eligible grade 4 and 5
teachers. The presentation included information about the study’s purpose; possible risks and
discomforts to participants; benefits; confidentiality; and whom to contact with questions
throughout the study period. Teachers reviewed a packet of information that provided study
details along with a teacher consent form. All eligible staff were given time to ask questions
about the study and the consent process, review the information packet carefully, and sign and
submit the consent form if and when they were ready. Teachers who were still uncertain about
participating in the study after this meeting were invited to e-mail or fax their signed consent at a
later time. Appendix K provides detailed information about the recruitment process.

Random assignment of schools to treatment

Once the 32 schools were identified for study participation, schools were randomly assigned to
one of two conditions, receiving the MAP program in grade 4 or grade 5. If grade 5 classrooms
in School A were assigned to the treatment condition, grade 4 classrooms in the school were
assigned to the control condition. If grade 5 classrooms in School B were assigned to the control
condition, grade 4 classrooms were assigned to the treatment condition. The control group for
grade 4 classes consisted of grade 4 classes in schools in which MAP was randomly assigned to

¥ Less than four schools dropped out of the study immediately after randomization.
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grade 5, and the control group for grade 5 classes consisted of grade 5 classes in schools in
which MAP was randomly assigned to grade 4.

This randomization technique resulted in two experiments, one at grade 4 and one at grade 5, and
produced a valid counterfactual for the treatment group within each grade (see Borman et al.
2007 for a similar randomization design).’ It had the added advantage of being more appealing to
schools because it guaranteed a more equitable distribution of the intervention (leaving no school
totally deprived of the intervention during the two study years). One potential drawback to this
approach, however, is the increased chance of contamination, in the form of teachers (or school
leaders) at the treatment grade influencing the instructional practices of teachers in the control
grades within the same school. Results of interim fidelity studies in Year 1 found no evidence of
contamination.'® If contamination occurred in Year 2 (but was not detected because it introduced
hidden or unmeasured bias), it would attenuate the magnitude of the estimated impacts presented
in this report.

A second potential route of contamination that springs from this method of randomization is the
exposure of students to MAP teachers in Year 1 and then to control teachers in Year 2. This
would be the case for grade 5 students in Year 2 who attended (and stayed in) a school that was
randomized to implement the MAP program in grade 4. The study team found no evidence of
this form of contamination. If exposure to MAP teachers attempting to implement the
intervention in grade 4 in Year 1 affected the students’ grade 5 performance in Year 2, this
exposure could result in the underestimation of the magnitude of estimated impacts for grade 5
students. Erring on the side of caution, only the core intent-to-treat analyses of overall impacts
on grade 4 outcomes in Year 2 are considered confirmatory. Analyses of Year 2 grade 5
outcomes are considered exploratory.

To minimize extraneous sources of variation caused by district differences and to improve the
power to detect impact, the study team blocked random assignment of grade levels within
schools by district. This block randomization resulted in treatment and control schools being
roughly equally represented within each district, with 16 schools randomized to MAP in each
grade." Blocking was advantageous for this study because the five participating districts varied
considerably in size and student composition. One of the five participating districts (District 1)
was considerably larger than the other four (table 2.2)."* This district also had a much higher
proportion of economically disadvantaged students, and a more ethnically diverse student
population.

? The counterfactual condition included schools that implemented a variety of assessment types but had never
implemented benchmark assessment or conducted training to help teachers interpret and use benchmark data to inform
their instruction.

19 See appendix L for a detailed discussion on the issue of control group contamination.

" The randomization of schools to treatment or control condition was carried out as follows. The 32 schools were
arranged in a list stratified by district. Thirty-two five-digit (uniformly distributed) random numbers between 0 and 1 were
then generated using Excel. Within each district, schools were assigned to implement the MAP program in grade 4 if the
fifth digit was even; they were assigned to implement MAP in grade 5 if the fifth digit was odd. This process resulted in
no even digits for one district that had four schools (District 3). Allocation of the four schools in this district was
determined by a flip of a coin, resulting in two schools assigned to the MAP program in grade 4 and two schools assigned
to the MAP program in grade 5.

12 For the district characteristics in Year 1 (2008/09), see table A.1, appendix A. The results exhibit patterns similar to the
ones observed here.
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Table 2.2. Characteristics of the five study districts, 2007/08

Characteristic

District

22

3

Number of schools

20

4

Socioeconomic
status

Percentage of Title I
schools in district

100.0

100.0

333

333

Percentage of
students in district
eligible for free or
reduced-price

70.3

21.0

18.7

0.0

Race/ethnicity
(percentage of
students in
district)

Hispanic

1.7

2.2

24.3

13.1

Black

37.0

2.0

0.5

52

White

50.8

92.7

67.8

74.6

Other

10.5

3.1

7.5

7.0

Enrollment and
number of
teachers

Total district
enrollment

6,151

1,471

1,917

1,623

Total number of
full-time teachers in
each district

389

72

103

102

a. The characteristics of District 2 have been suppressed to prevent a disclosure risk.

Source: Authors’ analysis based on data from the National Center for Education Statistics Common Core of Data 2007/08.

In spring 2007, before the first year of the study, 32 schools were block-randomized to adopt the
MAP intervention in either grade 4 or grade 5. Figure 2.1 describes the construction of the

Year 2 (2009/10) analytic sample from the 184 teachers and 3,787 grade 4 and grade 5 students
present at the start of Year 2. These 184 teachers were composed of 147 “two-year” teachers
(teachers in either grade 4 or grade 5 during both years of the study) and 37 “one-year” teachers
(new to the study in Year 2). Of the 184 teachers, 12 did not satisfy the eligibility criteria
because they were either special education or gifted education teachers. These teachers and their
67 students were excluded from the analyses, leaving 172 teachers and 3,720 students in the final

analytic sample.

Analytic sample
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Of the 172 teachers in the analytic sample, 145 were “two-year” teachers and 27 were “onel
year”."® Of the 145 “two-year” teachers, 140 taught in the same school and the same grade
during both years of the study, and five teachers changed positions leading to a change in
treatment condition.'* The intent-to-treat analysis of the Year 2 sample is a school-level intent-
to-treat analysis, in the sense that the treatment assignment of these 172 teachers (and their
students) is determined by the original random assignment of the grade and the school to which
they belonged in Year 2.

Of the 32 schools randomized, less than four schools withdrew from the study immediately after
randomization. This sample attrition contributed to the data attrition on the MAP 2010 composite
test scores but not the ISAT 2010 test scores, because all students in the schools that left the
study took the ISAT 2010. These schools are included in all tables, figures, and analyses in this
report unless otherwise noted. Because these schools were included in random assignment, they
are included in the intent-to-treat analysis of the Year 2 grade 4 sample presented in chapter 4
and the intent-to-treat analysis of the Year 2 grade 5 sample in chapter 5. In addition to the
teachers (from the schools that withdrew) that did not implement the MAP program, the intent-
to-treat analysis includes students of other teachers who either did not consent to participate or
were temporarily away from their school.'® In sum, students of a total of nine “inactive” teachers
were included in the intent-to-treat analysis.

B Of the 178 eligible teachers in Year 1, 33 teachers were not in the study in Year 2 for various reasons (moved to another
district, taught a grade other than grades 4 and 5, retired). The remaining 145 teachers consisted of 70 grade 4 teachers (42
treatment, 28 control) and 75 grade 5 teachers (29 treatment, 46 control). The 27 “one-year” teachers included 15 grade 4
teachers (8 treatment, 7 control) and 12 grade 5 teachers (8 treatment, 4 control) in Year 2

4 Of the five teachers that changed treatment condition, some crossed over from treatment to control, while some crossed
over from control to treatment.

5 For example, if a teacher taught in the same grade 4 treatment, grade 5 control school during the two-year study period
but taught grade 4 in Year 1 and grade 5 in Year 2, she would be assigned to the control group in Year 2 (even though she
was a MAP teacher in Year 1), because the treatment condition is based on the school’s grade-level assignment.

' Data on classroom observations, logs, and surveys were not collected from teachers who declined to participate in the
study, and these teachers did not participate in the MAP training. Their students, however, were administered the MAP
assessments.
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Enrollment ]

Figure 2.1 CONSORT flow diagram for 2009/10

Randomized
32 schools:
16 schools: Grade 4 treatment, Grade 5 control
16 schools: Grade 5 treatment, Grade 4 control
184 teachers™: 147 “two-year”; 37 “one-year”
3,787 students™: Grade 4: 1,941; Grade 5: 1,846

Excluded
Teachers not meeting eligibility criteria (e.g.,
gifted/IEP teachers; teachers in Grades 4 — 5
combined classrooms): 12
Students of teachers not meeting eligibility
criteria: 67 students: Grade 4: 27; Grade 5: 40

A 4

32 schools

Remaining Sample

172 teachers: Grade 4: 85; Grade 5: 87
3,720 students: Grade 4: 1,914; Grade 5: 1,806

A

} [

Grade 4 Sample
32 schools: 16 treatment; 16 control
1,914 students: 1,149 treatment; 765 control
85 teachers: 50 treatment; 35 control

\4

Grade 5 Sample
32 schools: 16 treatment; 16 control
1,806 students: 701 treatment; 1,105 control
87 teachers: 37 treatment; 50 control

| [

Sample attrition
Less than four no-show schools

Data attrition
(imputed in core intent-to-treat analysis)
Students with missing ISAT posttest: 99"
Students with missing MAP posttests: 162°

A 4

Sample attrition
Less than four no-show schools

Data attrition
(imputed in core intent-to-treat analysis)
Students with missing ISAT posttest: 87"
Students with missing MAP posttests: 137

| [

Allocation ]
Follow-Up ]
Analysis ]

Grade 4 Intent-to-Treat Analytic Sample

32 schools: 16 treatment; 16 control

1,914 students: 1,149 treatment; 765 control
85 teachers: 50 treatment; 35 control

A 4

Grade 5 Intent-to-Treat Analytic Sample

32 schools: 16 treatment; 16 control

1,806 students: 701 treatment; 1,105 control
87 teachers: 37 treatment; 50 control

a. Grade 4 and grade 5 teachers and students who were present in the 32 study schools at the start of the 2009/10 school year.
b. This count does not include students from the less than four no-show schools, because they all had nonmissing ISAT 2010

posttest scores.

¢. Students with missing scores on both the spring 2010 MAP reading and spring 2010 MAP language tests.
d. Students with missing scores on both the spring 2010 MAP reading and spring 2010 MAP language tests.
Source: Authors’ analysis based on data from the study districts and the Northwest Evaluation Association.
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Sample distribution

The distribution of the final analytic sample appears in tables 2.3, 2.4, and 2.5. Table 2.3 gives
the sample distribution by treatment group separately for grades 4 and 5; tables 2.4 and 2.5
present the distributions disaggregated by district and treatment group. Table 2.3 shows that in
both grades, there is imbalance in the teacher and student sample sizes between the MAP and
control groups. For example, in grade 4, there were 1,149 MAP students and 765 control
students, and in grade 5 there were 701 MAP students and 1,261 control students.

This imbalance can be attributed to the fact that four of the schools with the largest Year 2 total
enrollment in grade 4 and grade 5 were randomly assigned to the “grade 4 MAP/grade 5 control”
condition, making the sample sizes for the MAP group in grade 4 and the control group in grade
5 larger than their respective counterparts in each grade. For the same reason, there is an
imbalance between the samples sizes of teachers in the MAP and control groups: 50 MAP
teachers in contrast with 35 control teachers in grade 4, and 50 control teachers in contrast with
37 MAP teachers in grade 5.

Table 2.3. Sample distribution in Year 2 (2009/10)

Sample Grade 4 MAP, grade 5 Grade 5 MAP, grade 4 Total
control schools control schools

Schools 16 16 32

Teachers

Grade 4 50 (MAP) 35 (control) 85

Grade 5 50 (control) 37 (MAP) 87

Total 100 72 172

Students

Grade 4 1,149 (MAP) 765 (control) 1,914
Grade 5 1,105 (control) 701 (MAP) 1,806
Total 2,254 1,466 3,720

Source: Authors’ analysis based on data from the study districts and the Northwest Evaluation Association.

The distributions of the Year 2 analytic samples are broken down by districts in table 2.4 (grade
4) and table 2.5 (grade 5). In each grade, the imbalance in teacher and student sample sizes
between the MAP and control groups in the overall distribution is also observed for teachers in
Districts 4 and 5 and for students in all districts except District 3. Moreover, the number of
participating schools (and consequently the total number of participating teachers and students)
is disproportionately distributed across the five districts, with the first district having larger
samples of schools, teachers, and students.
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Table 2.4. Grade 4 sample distribution in Year 2 (2009/10), by district

Lo Number of teachers Number of students
District Total | MAP | Control | Total | MAP | Control
1 39 20 19 869 4717 392
2 7 3 4 150 59 91
3 11 6 5 262 129 133
4 13 9 4 300 218 82
5 15 12 3 333 266 67
Total 85 50 35 1,914 1,149 765

Source: Authors’ analysis based on data from the study districts.

Table 2.5. Grade 5 sample distribution in Year 2 (2009/10), by district

L Number of teachers Number of students
District Total | MAP Control | Total | MAP Control
1 41 20 21 781 346 435
2 7 4 3 147 74 73
3 10 5 5 252 115 137
4 13 4 9 304 90 214
5 16 4 12 322 76 246
Total 87 37 50 1,806 701 1,105

Source: Authors’ analysis based on data from the study districts.

Characteristics of participating schools

Table 2.6 summarizes the characteristics of the 32 schools that participated in the study in the
year before the start of the study.'” Twenty-eight of the 32 schools (87.5 percent) were eligible
for Title 1 services, and 78.1 percent were located in either a city or a suburb.'® On average,
about half the students in the participating schools were eligible for free or reduced-price lunch
(range: 0-95 percent), and about 62 percent were White (range: 8—97 percent). Total enrollment
in the study schools ranged from 162 to 701, with an average of 385 students (including about 60
students in grade 4 and 60 in grade 5) taught by about 23 full-time teachers in each school.

To provide context to the types of schools included in the study, table 2.6. also shows the
characteristics of all eligible schools in Illinois; in seven REL Midwest states (Illinois, Indiana,

' The characteristics of the study schools in the first year of the study (2008/09) are summarized in table A.2 in appendix
A. Comparison of the school characteristic across the two years indicates that three schools changed Title I status; less
than four schools changed locale (reclassified from suburb to rural); and the average number of full-time teachers
increased from 23 to 27, even though total enrollment stayed about the same (the increase probably reflected the fact that
one pre-K—grade 2 school became a pre-K—grade 5 school and one grade 3—5 school became a pre-K—grade 5).

'® These classifications are based on the National Center for Educations Statistics revised (2006) typology of locale codes,
in which city, suburb, town, and rural were subclassified into three categories, resulting in 12 urban locale codes
(http://nces.ed.gov/ccd/rural locales.asp).
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Iowa, Michigan, Minnesota, Ohio, and Wisconsin); and in the United States, as well as all
regular schools in the United States.'” Relative to other eligible schools in Illinois and in the
United States, the study schools have higher rates of Title 1 eligibility and higher percentages of
White students, and they are more likely to be located in a city. They have about the same
percentages of students eligible for free or reduced-price lunch, and have lower total and grades

4 and 5 enrollments.

Table 2.6. Characteristics of study schools and eligible schools in Illinois, the Midwest, and the
United States the year before random assignment (2007/08)

Eligible Eligible

All study schools in schools in Eligible schools All U.S.
Characteristic schools Illinois* Midwest" in United States® schools®
Number of schools 32 1,962 7,994 38,022 43,873
Socioeconomic
status
Percentage of Title I 875 81.3 84.3 75.7 75.7
schools ’ (n=1,748) (n="1,780) (n=37,609) (n=43,393)
Average percentage
of students eligible 503 48.5 44.2 494 49.3
for free or reduced- ’ (n=1,905) (n=6,486) (n=35,939) (n=41,389)
price lunch
Race/ethnicity and gender (average percentage of students)
Hispanic 5.0 18.9 9.2 21.7 20.2
Black 24.4 23.0 16.8 17.4 17.3
White 62.3 50.9 68.0 534 55.0
Other 8.3 7.2 6.0 7.5 7.4
Male 48.2 49.6 50.2 50.9 50.8
Enrollment and number of teachers
Average total school 385 461 415 488 475
enrollment
Average number of 65
students in grade 4 (n=31) 69 66 77 4
Average number of 63
students in grade 5 (n=31) 70 66 76 73
Average number of 73 25 24 31 30
full-time teachers (n=1,960) (n=17,991) (n=37,994) (n=43,609)
School setting (percentage of schools)
City 50.0 353 29.2 31.5 313

' The National Center for Education Statistics defines a “regular” school as a public elementary or secondary school
that does not focus primarily on vocational, special, or alternative education.
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Eligible Eligible
All study schools in schools in Eligible schools All U.S.
Characteristic schools Ilinois® Midwest” | in United States® | schools’
Suburb 28.1 38.5 29.8 324 30.7
Town 3.1 7.5 12.3 10.4 10.7
Rural 18.8 18.7 28.7 25.7 27.2

Note: Averages are unweighted means across schools. When data are missing on some schools, # is the actual number of schools
used for calculating the average characteristic across schools.

a. Schools located in Illinois that had at least 10 students in grade 4 and at least 10 students in grade 5, were noncharter schools,
were defined as “regular” schools by the Common Core of Data, and were operational at the time of the Common Core of Data
report.

b. Schools that met the same eligibility criteria but were located in the seven states served by the REL Midwest (Illinois, Indiana,
Iowa, Michigan, Minnesota, Ohio, and Wisconsin).

¢. Schools that met the same eligibility criteria but were located in the 50 states and the District of Columbia.

d. All schools in the 50 states and the District of Columbia that had at least 10 students in grade 4 and at least 10 students in grade
5 during 2007/08, were defined as regular schools by the Common Core of Data, and were operational at the time of the Common
Core of Data report.

Source: Authors’ analysis based on data from the National Center for Education Statistics Common Core of Data 2007/08.
Baseline comparisons

The purpose of randomization is to create groups that are, on expectation, equivalent on all
observable and unobservable characteristics so that any observed differences in the outcomes
between the treatment and control groups can be attributed to the intervention. Although it is not
possible to test equivalence on unobservable characteristics, baseline equivalence of the groups
can be assessed for variables on which data are available.”” To assess whether the randomization
of schools within districts (blocks) yielded groups that have, on average, similar baseline
characteristics, the study team compared treatment and control schools, teachers, and students.

Because randomization was blocked by district, the study team accounted for the design by
conducting district-specific comparisons and pooling the district-specific estimates into an
average, weighted by the number of schools within each district. For school characteristics, the
study team conducted comparisons for the year before randomization (2007/08) and the year
before the Year 2 implementation (2008/09). For teacher characteristics, the study team
compared MAP and control teachers in the Year 2 analytic sample based on their characteristics
in the year before the Year 2 implementation. They compared the characteristics of students in
the Year 2 analytic sample using their characteristics before the Year 2 implementation.

Table 2.7 and table A.3, in appendix A, show the results of the school comparisons. Tables 2.8
and 2.9 present the grade 4 teacher and student comparisons. Tables A.4 and A.5, in appendix A,
present the corresponding grade 5 comparisons. These comparisons entailed numerous
hypothesis tests (in general, one for each baseline characteristic compared), which increased the

2 As Bloom (2006) underscores, the randomization process yields intervention and control groups that are equivalent on
all observable and unobservable characteristics on average. Randomization applied to a specific sample does not guarantee
group equivalence, because it is possible to obtain groups that differ simply by chance.
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chances of concluding that the groups were significantly different in one characteristic when in
fact they were not (that is, inflating the Type I error). To protect against spurious significant
findings, the study team also conducted a joint test of the overall difference between the groups
using a chi-square test or an F-test. The results of these tests are presented at the bottom of the
tables. A significant omnibus test indicates that the groups differed in at least one of the
characteristics in the table. A nonsignificant omnibus test indicates that any significant difference
for a single baseline characteristic may have been caused by chance.

School characteristics

Before Year 1 implementation, there were no statistically significant differences in school
characteristics of MAP and control schools, with the exception of two variables that measure
school size (table 2.7). Specifically, grade 4 MAP schools enrolled significantly more students
and (consequently) had more full-time equivalent teachers. MAP and control schools were not
systematically different in terms of their characteristics, however. A similar pattern was found in
thezclomparison of school characteristics before Year 2 implementation (table A.3, in appendix
A).

Table 2.7. Characteristics of study schools the year before random assignment (2007/08)

Mean
Grade 4 MAP/ Grade 5 MAP/

grade 5 rade 4 control

control g schools Estimated
Characteristic schools difference | p-value
Number of schools 16 16
Title I and school composition
Percentage of Title I schools 85.9 90.6 —4.7 384
Average percentage of students 46.0 54.1 -8.1 .066
eligible for free or reduced-price
lunch
Average percentage of White 62.4 62.1 0.3 955
students
Average percentage of male students 47.2 48.8 -1.5 284
Enrollment and number of
teachers
Average total school enrollment 435 340 95 .007*

21 As shown in table A.3, in addition to differences in total enrollment, researchers found that in the year before the
Year 2 implementation, the grade 4 control schools had statistically significantly higher percentages of students
eligible for free or reduced-price lunch and smaller numbers of students in grade 4 or grade 5 (although the
percentage of students in grade 4 and 5 [not shown] were about the same between the two groups). However, as in
the year before the Year 1 implementation, the joint test was nonsignificant (p-value = .323), indicating that there
were no systematic differences between the two groups.
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Mean
Grade 4 MAP/ Grade 5 MAP/
grade 5 rade 4 control
control g schools Estimated
Characteristic schools difference p-value
Average number of students in 69 58 11 361
grade 4 (n=15)
Average number of students in 67 56 11 .340
grade 5 (n=15)
Average number of full-time teachers 25 20 5 .009*
School locale (percentage of
schools)®
City 56.3 43.8 12.5 480
Suburb 18.8 37.5 —-18.8 238
Town 0 6.2 -6.2 310
Rural 25.0 12.5 12.5 365
Joint test of difference in school characteristics between MAP and control groups® 331
(x?=10.2,df=9) ’

* Difference statistically significantly different from zero at the .05 level.

Note: Means and differences were regression adjusted using ordinary least squares to account for district effects and weighted by
the number of schools in each district.

a. The chi-squared test of homogeneity of distributions is not statistically significant (x*= 2.92, p-value =.405).

b. An overall test of the difference between MAP and control groups based on all school characteristics in the table was
conducted using a chi-square test. The chi-square test is from a logistic regression model with the binary treatment indicator as
outcome and the school characteristics as covariates (school locale was included in the model as the combined percentage of city
or suburb, because no schools in the grade 4 MAP/grade 5 control sample were located in towns).

Source: Authors’ analysis based on data from the National Center for Education Statistics Common Core of Data 2007/08.

Teacher characteristics

Demographic characteristics of the 85 participating grade 4 teachers are compared in table 2.8.%
The omnibus test reveals that there were no systematic differences between MAP and control
teachers (p-value = .286) despite the fact that individual hypothesis tests show that, on average,
MAP teachers were more experienced (by about three years) in teaching English language arts
and more likely to be White (almost 100 percent versus about 90 percent). Both groups of
teachers are predominantly White and female, more than three out of four have graduate degrees,
and about four out of five have permanent teaching licenses. To increase precision and minimize
bias, the study team used all these characteristics as covariates in the core impact models for
student achievement (see equation B.1, in appendix B).

22 A similar comparison for the 87 grade 5 participating teachers, given table A.4, appendix A, shows that there are no
significant differences between MAP and control teachers on any characteristic based on both the omnibus test and the
individual tests.
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Table 2.8. Characteristics of grade 4 teachers, 2008/09 (before Year 2 implementation)

Estimated
Characteristic MAP Control difference p-value
Number of teachers 50 35
Percent female 87.2 87.0 2 98
Percent with graduate degree 83.3 76.4 7.0 480
Years teaching English language arts 10.4 7.2 3.2 .048%*
Percent with permanent license 81.3 78.7 2.5 796
Percent White 99.2 87.8 114 .038*
Joint test of difference in student characteristics between MAP and control groups®
(x?=6.2,df=5) 286

* Difference statistically significantly different from zero at the .05 level.

Note: Means and differences were regression adjusted to account for district effects and weighted by the number of schools in
each district. p-values are from a two-tailed test of the null hypothesis of equality of MAP and control means.

a. An overall test of the difference between the MAP and control groups based on the teacher characteristics in this table was
conducted using a chi-square test. The chi-square test is from a logistic regression model with the binary treatment indicator as
outcome and the teacher characteristics in this table as covariates.

Source: Authors’ analysis based on the Year 2 teacher survey and district records.

Student characteristics

Table 2.9 compares grade 4 MAP and control students in Year 2.” Although the individual test
results indicate that the control group had a significantly higher proportion of students who were
eligible for free or reduced-price lunch, the overall test of difference between the two groups
shows that there was no systematic difference in demographic characteristics or prior
achievement, indicating that the randomization successfully created equivalent groups of grade 4
students at baseline. Nevertheless, all these characteristics were used as covariates in the core
impact model.

2 A similar comparison for the Year 2 grade 5 students (table A.5, in appendix A) shows that there were no significant
differences between MAP and control students on any characteristic based on either the omnibus test or the individual
tests.
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Table 2.9. Characteristics of grade 4 students, 2008/09 (before Year 2 implementation)

Estimated

Characteristic MAP Control difference p-value
Number of students 1,149 765
Mean ISAT 2009 reading scale 202.0 203.1 -1.12 724
score (n=1,068) (n=1697) ’
Percent eligible for free or 49.8 63.3 1350 012*
reduced-price lunch (n=1,143) (n=759) ’ ’
Percent White 60.5 62.2 -1.70 77
Percent with disability 16.9 15.0

(n=1,127) (n="764) 1.90 465
Percent proficient in English 96.5 97.5

(n=1,135) (n=1761) ~1.00 537
Percent male 50.2 52.2 -2.00 490
Joint test of difference in student characteristics between MAP and control groups® 1.000
F=0.100, df= (11, 27) ’

* Difference statistically significantly different from zero at the .05 level.

Note: Means and differences were regression adjusted to account for district effects and clustering of students within schools and
weighted by the number of schools in each district. When data are missing data, # is the actual number of students used to
calculate the average characteristic in each treatment group. p-values are from a two-tailed test of the null hypothesis of equality
of MAP and control means.

a. An overall test of the difference between the MAP and control groups based on all student characteristics in this table was
conducted using an F-test adjusted for the randomization of blocks within districts and the clustering of students within schools.
The F-test is from a two-level logistic regression model with the binary treatment indicator as outcome and the student
characteristics in this table as covariates.

Source: Authors’ analysis based on the Year 2 student baseline data collected from study districts in spring 2009, when students
were in grade 3.

Attrition

Attrition occurs when the outcome data are not measured for all the participants initially
randomized to treatment and control groups (What Works Clearinghouse 2008).>* Differential
attrition, or the difference between the treatment and control groups in the proportions of the
original sample included in the analysis, can violate the critical assumption of baseline
equivalence in experimental designs. If severe enough, it can result in seriously biased impact
estimates, threatening the internal and external validity of the study.

There was no differential attrition on the grade 4 ISAT posttest scores (about 5 percent of data

were missing for each group) (table 2.10). In contrast, on the grade 4 MAP spring 2010 scores,”

 In this report, attrition encompasses missing outcome data caused by both sample attrition (for example, a school
dropping out of the study) and data attrition (for example, students missing the posttest because they were absent the day
the test was administered).

* MAP spring 2010 scores were considered missing only if both components (reading and language use scores) were
missing.
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there was a statistically significantly higher attrition rate in the control group (14.8 percent) than
the MAP group (4.2 percent).*® Attrition on the ISAT scores occurred because some students
who were present in the study at the start of Year 2 moved out of the schools before ISAT 2010
testing or were absent the day the test was administered. Attrition on the MAP posttest scores
occurred for the same reasons as on the ISAT. Attrition on MAP testing also occurred because
any school that dropped out of the study immediately after randomization did not administer any
of the MAP tests, resulting in missing MAP data for the entire school, and because some
classrooms could not administer the MAP posttests due to technical problems.?’

Table 2.10. Grade 4 attrition rates on 2010 posttest scores

Illinois Stanzilzél;;l; iézc(l;llgvement Test MAP spring 2010
Status Overall MAP Control Overall MAP Control
Observed 1,815 1,088 727 1,752 1,100 652
Missing 99 61 38 162 49 113
Total number of 1,914 1,149 765 1,914 1,149 765
students
Attrition rate (percent) 5.2 53 5.0 8.5 4.2 14.8
Chi-square test of x?>=0.1,df=1, x2=654,df=1,
equality of proportions p-value = .741 p-value <.0001*

* Difference statistically significantly different from zero at the .05 level.

Source: Authors’ analysis based on data from the study districts.

When data can be assumed to be missing completely at random (MCAR) or missing at random
conditional on the characteristics observed in the sample (MAR), differential attrition is not a
problem, because the participants who dropped out can be assumed to be representative of the
original sample of the population.”® Because ISAT testing is a federal and state requirement and
each participating district provided a complete student file that included all eligible students and
their available data, the study team believes it is reasonable to assume that any missing posttest
ISAT results were missing at random. Although (from conversations with district and school
administrators on MAP administration) it is reasonable to assume that missing MAP posttest data

%% The corresponding attrition rates for grade 5 (see table A.6, in appendix A) show a similar pattern: there was no
differential attrition on the grade 5 ISAT posttest scores (with 4.3 percent missing for the MAP group and 5.2 percent
missing data for the control group) but a statistically significantly higher attrition rate for the grade 5 control group (12.7
percent) relative to the MAP group (4.3 percent) on the MAP spring 2010 scores.

27 Fewer than four grade 4 control classrooms and fewer than four grade 5 treatment classrooms could not administer the
MAP tests because of technical problems.

2% Under these conditions, the missing data problem is considered ignorable (that is, the factors that led to missingness are
unrelated or weakly related to the estimated program impact), and the estimate will be unbiased (Puma et al. 2009).
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on other schools were missing at random, this assumption may not be plausible for the missing
MAP scores in the school that dropped out and in the school that could not administer the test.”

The approach used in the core impact analysis of grade 4 achievement data in chapter 4 (and the
core exploratory analysis of grade 5 achievement data in chapter 5) was to impute missing data
on both outcomes using multiple imputation.”® To assess the robustness of the confirmatory
findings to other ways of treating missing data, the study team also conducted several sensitivity
analyses in which they listwise deleted missing outcomes (see appendix C). Although there was
relatively low overall attrition and no differential on ISAT scores, given the moderately high
overall attrition rate and differential attrition on the MAP outcomes, it is important to assess the
potential bias that missing data may have caused in the estimation of intervention impacts.

The study team investigated the effects of attrition on internal and external validity (using the
approach suggested by Hansen et al. 1985)*' separately for each outcome and grade. To assess
internal validity, they compared the ISAT 2009 pretest scores of MAP students with missing
outcomes and those of control students with missing outcomes in the same grade. Table 2.11
shows that for grade 4 students with missing ISAT 2010 scores, the MAP and control groups
were statistically equivalent on their baseline achievement levels, indicating that attrition on
grade 4 ISAT 2010 scores did not pose a threat to the internal validity of the study. For the grade
4 MAP 2010 posttest, however, the control students with missing outcome data had significantly
higher baseline mean achievement than the MAP students with missing outcome data, causing
higher-achieving students to be underrepresented among control students with observed MAP
2010 scores.*” This means that listwise deletion in the analysis of grade 4 MAP scores could
result in upwardly biased estimated impacts (suggesting that the intervention was more beneficial
than it actually was). Although the study team concedes this possibility, the results of the
sensitivity analyses (see appendix C) show that listwise deletion resulted in findings that were
consistent with those of the core analysis in which missing outcomes were imputed.

To address external validity, the study team compared the average ISAT 2009 pretest score of
students with missing outcomes (“dropouts’) with the average score of students with nonmissing
outcomes (“stayers”), separately for each grade and separately for the ISAT 2010 and MAP 2010
scores. In grade 4 (table 2.12), dropouts had statistically significantly lower prior achievement
levels than stayers on both the ISAT and MAP tests.”® Thus, if dropouts were deleted from the

%% As Schafer and Graham (2002, p- 152) point out, the missing at random assumption is untestable, because testing it
requires “obtaining follow-up data from nonrespondents” or “imposing an unverifiable model.” They note that “when the
missingness is beyond the researcher’s control, its distribution is unknown and MAR is only an assumption.”

30 Multiple imputation rests on the assumption that the missing at random assumption (MAR) holds. In a simulation study,
Collins, Schafer, and Kam (2001) show that “in many realistic cases, erroneous assumption of MAR (for example, failing
to take into account a cause or correlate of missingness) may often have only a minor impact on estimates and standard
errors” (Schafer and Graham 2002, p. 152).

3! See Borman et al. (2007) for application of this approach in checking the internal and external validity of their
experimental evaluation of the Success for All program.

32 Table A.7, in appendix A, presents analogous comparisons for grade 5 students. Results show that for both grade 5
students with missing ISAT 2010 scores and grade 5 students with missing MAP 2010 scores, the MAP and control
groups were statistically equivalent on their baseline achievement levels, indicating that the attrition on ISAT 2010 scores
and on MAP 2010 scores in grade 5 did not pose a threat to the internal validity of the study.

3 In grade 5, a similar analysis (table A.8, in appendix A) shows that for both the ISAT and MAP outcomes, dropouts and
stayers had statistically equivalent prior achievement levels, suggesting that in contrast to grade 4, the grade 5 attrition on
both outcomes did not pose a potential threat to the external validity of the study.
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analyses, higher achieving students would be overrepresented in both groups relative to the
original samples of the two groups. This poses a potential threat to the external validity of the
study, in that it limits its generalizability to students who are higher achieving than the
population from which they were sampled. Although this is a possibility, the sensitivity analyses
indicated that listwise deletion of dropouts in each grade yielded results that were similar to the
findings from the core impact analysis.

Table 2.11. Illinois Standards Achievement Test (ISAT) pretest scores of grade 4 students with
missing 2010 posttest scores in Year 2

Missing Missing
ISAT 2010 scores MAP spring 2010 scores
Difference Difference
Characteristic MAP Control (p-value) MAP Control (p-value)
Number of students 61 38 49 113
Mean ISAT 2009 190.5 186.6 3.9 184.6 197.3 -12.7
reading scale score * | (n = 35) (n=25) (.602) (n=38) (n=906) (.027%)

* Difference statistically significantly different from zero at the .05 level.
Note: n includes only students with nonmissing ISAT 2009 scores. A two-tailed #-test for equality of means was used.

a. Results show average scores on the 2009 ISAT assessment administered in the spring before the Year 2 implementation
(pretest scores), when grade 4 students in Year 2 were in grade 3.

Source: Authors’ analysis based on test scores from the study districts.

Table 2.12. Illinois Standards Achievement Test (ISAT) pretest scores of grade 4 “dropouts” and
“stayers” in Year 2

ISAT 2010 scores MAP spring 2010 scores
Difference Difference
Characteristic | Dropouts Stayers (p-value) Dropouts Stayers (p-value)
Number of 99 1,815 162 1,752
students
%%2“:;3‘; 186.8 203.0 ~16.2 193.3 203.5 ~10.2
scale® & (n=60) | (n=1,705) (.000%) (n=134) (n=1,631) (.001%)

* Difference statistically significantly different from zero at the .05 level.

Note: Means were weighted by the number of schools in each district. z includes only students with nonmissing ISAT 2009
scores. A two-tailed #-test for equality of means was used.

a. Results show average scores on the 2009 ISAT assessment administered in the spring before the Year 2 implementation
(pretest scores), when grade 4 students were in grade 3.

Source: Authors’ analysis based on test scores from the study districts.
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Data collection and outcome measures

Table 2.13 summarizes the study’s data collection plan for the 2008/09 and 2009/10 school
years. Sources of information on fidelity included instructional logs and student engagement

surveys on a sample of eight students in each classroom, observations of teachers’ instruction,

and principal and teacher surveys.** Data collection on outcomes included annual student
assessment results on the ISAT reading scale and the MAP tests in reading and language usage.

Data on principals and teachers were also collected, to measure fidelity of implementation by

teachers assigned to the treatment condition.

Table 2.13. Data collection schedule for the Measures of Academic Progress (MAP) impact study,

2008/09 and 2009/10

Data
collection
element

August

September

October

November

December

January

February

March

April

May

Implementation fidelity

MAP
administrative
records®

X

Classroom
observations

Instructional
logs

Teacher
surveys

Student reading performance

Illinois State

Achievement
Test reading

scale score

MAP
assessment
composite
score”

a. MAP administrative records were collected twice a year, at the conclusion of each semester, to determine the extent to which
teachers used MAP data reports and other resources to support classroom differentiation. Year 1 (2008/09) data were collected in

January and August 2009. Year 2 data were collected in January and August 2010.

b. MAP assessments in the fall and in winter were administered to students in treatment classrooms only. MAP assessments were
administered to both treatment and control students in the spring.

Source: Authors’ compilation.

3* School leader and student engagement surveys were ultimately not used in the fidelity analysis because they did not

contain items that directly related to implementation of the MAP core components. Data about support from school leaders
(for example, principals and assistant principals) suggested potential reasons for differences in teacher-level
implementation fidelity. However, leadership support for MAP does not measure MAP implementation fidelity. The
engagement survey contained items that would allow researchers to examine differences in outcomes that were not related

to the amount of exposure to differentiated instruction. In hindsight, this measure was not an adequate index of

implementation at the student level.
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Data on implementation fidelity

Multiple data collection methods were used to describe and assess MAP implementation fidelity.
MAP administrative records (such as training attendance data) and web-based computerized
reports were used to describe the extent to which NWEA delivered the program to the study
schools as intended. Teacher surveys, instructional logs, and classroom observations were used
to assess whether teachers in the treatment group implemented core components underlying the
MAP training (for example, differentiated instruction practices) to a greater extent than their
control group counterparts. Chapter 3 discusses the methods used to describe and assess
implementation of the MAP program and presents the findings on fidelity of implementation.

Data on student performance

Students’ reading performance was assessed with the ISAT in spring 2010. The ISAT is
administered to all Illinois students in grades 3—8 during the spring of each school year. In
addition, results of the MAP tests in reading and language usage, administered in spring 2010,
were used as a composite measure to assess students’ reading and literacy achievement. MAP
assessments in reading and language usage were administered in the fall and winter to students in
treatment classrooms only. MAP assessments were administered to both treatment and control
students in the spring to provide a post-only outcome measure on which to compare students’
achievement.

A concern with using the MAP tests to assess the MAP program is overalignment of the tests to
the content of the intervention. Overalignment could occur as a result of more frequent
administration of the MAP tests to the treatment group than to the control group, MAP teachers’
use of terminology or concepts specifically learned from the MAP training program but not
ordinarily used in classrooms, and differing testing conditions for treatment and control groups.
The MAP assessments include several features to ensure that the tests provide an unbiased
measure of students’ ability. For instance, the tests are not timed, teachers do not have access to
test items, and individual items are not readministered to the same student for two consecutive
years. These features limit any advantage a student or teacher might otherwise gain by becoming
familiar with the tests over time. In addition, NWEA incorporates procedures to align MAP test
items with state content standards and maintain the test’s high reliability and validity for
predicting state achievement test performance. NWEA trains school-based MAP test proctors to
achieve consistency across testing events. As an additional measure to mitigate contamination,
NWEA turned off the scoring function on the MAP test for the control group to prevent control
teachers and students from seeing their MAP scores and to prevent control teachers from
generating MAP reports.

Analytic methods

This section provides an overview of the analytic strategy used to examine fidelity of
implementation and the methods used to estimate impacts on student achievement. It describes
the analyses conducted, the estimation models used, and the presentation of impact findings and
discusses statistical power and adjustments for multiple comparisons. Appendix B provides a
detailed description of the statistical models used to estimate impact. Appendix D describes the
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imputation procedures used for the implementation fidelity analysis and the impact analysis on
student outcomes.

Analysis of implementation fidelity

To assess implementation fidelity, the study team created behavioral indexes of differentiated
instruction for each teacher in the MAP and control conditions. To assess the magnitude of the
difference between the treatment and control conditions, they divided the difference in group
averages on the fidelity indexes by the pooled standard deviation for each index. Cordray and
Pion (2006) and Hulleman and Cordray (2009) refer to these standardized values as indexes of
the achieved relative strength of the contrast. The Achieved Relative Strength Index (ARSI)
accounts for deviations from the original treatment model (adherence, when applicable) and
treatment—control differences in the delivery and receipt of core MAP components. Hulleman
and Cordray (2009) provide formulas for accounting for clustering in deriving these summary
measures of implementation fidelity. Direct comparisons between the treatment and control
groups were conducted separately for grades 4 and 5.

Analysis of impacts on student achievement

This section describes the confirmatory and exploratory analyses for grade 4 and 5 student
outcomes. Appendix C describes the exploratory sensitivity analyses for both grades.

Estimation of overall impacts. Overall impacts were estimated by first conducting a core
analysis that included the full analytic sample of eligible grade 4 students and teachers from the
32 participating schools (including the school that dropped out of the study shortly after
randomization) and employed a full model that controlled for six baseline student characteristics,
five teacher characteristics, the grade 4 school mean prior ISAT reading scale score, and district
fixed effects (equation B.1, in appendix B). The six student characteristics were prior ISAT
reading achievement, gender, eligibility for free or reduced-price lunch, racial/ethnic minority
status, English proficiency status, and disability status.” The five teacher characteristics were
gender, graduate degree status, teaching experience in English language arts, licensure status,
and racial/ethnic minority status).

The covariates used in the core estimation model were chosen before conducting the analysis.
They were selected because they are commonly used in evaluation studies in education and are
known to be correlated to some degree with student performance. Although tests for baseline
equivalence revealed that there were no systematic differences between the MAP and control
groups, the study team included these covariates in order to increase the precision of the
estimates. To assess how the choice of covariates influenced the estimated impacts from the core
analysis, the study team also explored three alternative covariate specifications:

% For both the MAP and the ISAT outcomes, the 2009 ISAT reading scale score was used as a pretest measure because no
pretest on the MAP assessment was available. (The MAP tests were administered to the treatment group on two other
occasions—fall 2009 and winter 2010—before the spring 2010 testing, but they were not administered to the control
group. Furthermore, these tests were administered after the study was already underway and, for that reason, were deemed
inappropriate to use as pretests even for the treatment group.) Although the ISAT pretest and the MAP assessments are
different instruments, they share a common content domain (reading), and the MAP language usage test is in a related
domain (language usage). Moreover, the ISAT pretest scores and the MAP scores are highly correlated, as shown in table
A.9 (grade 4) and table A.10 (grade 5), in appendix A.
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e An “unadjusted” model that included only district fixed effects

e A “pretest” model that included only the student ISAT pretest score and the school mean
ISAT pretest score for the grade under analysis

e A “student + school covariates” model that included the covariates in the pretest model plus
all student characteristics included in the full model.

Appendix B describes these models and presents the results obtained from each.

Inclusion of the full analytic sample (including the no-show school) in the core analysis was
made possible by filling in missing outcome and covariate data through multiple imputation.’
To investigate the sensitivity of the core analysis results to the handling of missing data, the
study team conducted three sets of sensitivity analyses that used subsets of the full analytic
sample and employed either multiple imputation or listwise deletion. These sensitivity analyses
are described in appendix C and summarized in tables D.2 and D.3. They include analysis of the
subset of students with observed posttest scores from the 32 study schools, analysis of all
students (with and without posttest scores) from all schools except the no-show school, and
analysis of students with observed posttest scores from the all schools except the no-show
school. The three sets of analyses used only the full model (equation B.1, in appendix B).

6

Several important features of the models used in estimating the overall impacts of the MAP
program on student achievement are noteworthy:

e The models were two-level models®’ (students nested within schools) that accounted for the
dependencies among students in the same school (thereby producing correct standard errors
and more efficient estimates than those of ordinary least squares models) and allowed for the
examination of variation in student performance separately at the student and school levels.

e By including district indicators as a fixed effect, the models controlled for variations in
student performance attributable to both observable and unobservable differences across
districts. As a consequence of using districts as fixed effects, the generalizability of the study
findings is limited to the districts included in this study.

e The models incorporated interactions between the district indicators and the treatment
indicator, thereby taking advantage of the block randomization and providing estimates of
district-specific impacts, which were then pooled into a weighted average (using the number
of study schools in each district as weights) to produce overall impacts.”®

e Although the treatment effect (that is, the coefficient of the treatment indicator in equation
B.1, in appendix B) was allowed to differ across districts, the association between the
outcome and each of the baseline student, teacher, and school characteristics was assumed to

3% Details of the imputation procedure are in appendix D.

37 Although students are nested within classrooms that are nested within schools, most schools had very few classrooms,
making it difficult to assess classroom variability within schools with sufficient power. In each grade, 78 percent of
schools had three or fewer classrooms in grade 4, and 75 percent had three or fewer classrooms in grade 5 (figures A.1 and
A.2, in appendix A). Therefore, in the model as estimated, variability in achievement between classrooms within schools
is confounded with variability between schools.

38 Appendix B presents district-specific impacts. These estimates should be interpreted with caution because of the lack of
power to detect true impacts with the relatively small sample sizes (four of the five districts had no more than four
schools). These district estimates are shown in tables B.2 and B.3 for grade 4 and tables B.4 and B.5 for grade 5.
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be homogeneous across all districts (that is, no interactions between the district indicator and
baseline characteristics were included in the models). This assumption was necessary to
obtain estimates of these associations because in some districts there were empty (or almost
empty) cells for categories of some of these covariates.”

e Wherever baseline characteristics were used, they were centered on their corresponding
grand means across the sample (including level-1 teacher covariates, which were centered on
their means across all students in the sample, and the school mean ISAT pretest, which was
centered on the mean of the school means). Grand-mean centering was used because the
substantive interest lies in estimating the effect of the level-2 treatment indicator while
controlling for differences in level-1 covariates (see Enders and Tofighi 2007). The choice of
centering has implications for the interpretation of the impact estimates. Specifically, the
impact estimates represent the effect of the MAP intervention adjusted for student-level
covariates (namely, the baseline student and teacher characteristics).*® Moreover, the
adjusted (MAP or control) mean is the achievement level of an average student who attends
an average school (assigned to the MAP or control condition) and is taught by the teacher of
an average student.

Presentation of impact findings

The overall impacts (table 4.1 for grade 4 and table 5.1 for grade 5) include the regression-
adjusted mean for the MAP group, the regression-adjusted mean for the control group, and the
overall impact (the difference between the two means). These estimates are averages of
corresponding district-specific estimates, weighted by the number of schools in each district.
Also reported are the standard error of the impact estimate, the p-value for testing the equality of
the MAP and control means, and the effect size of the impact obtained by dividing the impact by
the standard deviation of the outcome for the control group of grade 4 (or grade 5) students.”’

Statistical power

A statistical power analysis conducted during the design phase of the study (geared toward the
analysis of Year 2 outcomes) showed that 30 schools* were needed for a minimum detectable
effect size of 0.20 using a two-tailed test with 80 percent power and 5 percent significance

% For example, in grade 4, in one district there were no male teachers, and in some districts all or almost all students were
English proficient. Such cases precluded the estimation of the district-specific effects of teacher gender and race/ethnicity,
and they led to either no estimate or unstable estimates of student English proficiency status.

40 Group-mean centering would have yielded impact estimates that were not adjusted for the level-1 covariates
(Raudenbush and Bryk 2002, p. 142).

1 Use of the control group standard deviation kept effect size calculations free of any effects of the intervention on
variation of outcomes. The standard deviations of the outcomes for the grade 4 treatment and control groups were very
close to each other (25.8 for the MAP group and 27.5 for the control group on the ISAT 2010 scores and 14.6 for the MAP
group and 14.5 for the control group on the MAP 2010 composites scores), so that using a pooled estimate of the treatment
and control standard deviations instead of the control standard deviation resulted in very similar effect sizes.

2 Although only 30 schools were needed to achieve 80 percent power (based on the parameters assumed for the power
calculation), the study had 32 (instead of 30) schools randomized to treatment conditions. Of the 32 schools, less than four
schools withdrew from the study immediately after randomization.
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level.*? This minimum detectable effect size was based on the following additional assumptions:
a two-level cluster randomized design, an intraclass correlation coefficient (ICC) of 0.13,** a
level-1 covariate (student pretest) and level-2 covariate (school mean pretest) that explain 75
percent of the variability in achievement at their respective levels, and an average cluster
(school) size of 80 students (that is, four classes with 20 students each).

The study team calculated, separately for grades 4 and 5, the study’s actual minimum detectable
effect size for the overall impact of the MAP program on the two achievement outcomes (ISAT
score and MAP composite score) by replacing these values by the values observed in the study
(keeping the power and significance level the same).*’ In grade 4, the study team used 32
schools; an average cluster size of 60 students a school;46 an ICC of .09 for the ISAT score and
.09 for the MAP score;"” and student-level variation of 57 percent for the ISAT outcomes and 45
percent for the MAP outcomes and school-level variation of 82 percent for ISAT outcomes and
77 percent for MAP outcomes, explained by a student pretest and a school-level pretest.*® From
these data, the study was able to detect impacts of 0.16 standard deviation on the ISAT outcome
and 0.18 standard deviation on the MAP outcome. Thus, in grade 4 the actual detectable effect
sizes were slightly smaller than the planned minimum detectable effect size of 0.20.

In grade 5 the study team computed the study’s actual minimum detectable effect size using 32
schools, an average cluster size of 56 students a school, and ICC of .07 for the ISAT score and
.09 for the MAP score, and within-school variation of 49 percent on the ISAT outcome and 41
percent on the MAP outcome and between-school variation of 86 percent on the ISAT outcome
and 59 percent on the MAP outcome, explained by student and school-level pretests. From these
values, the study team found that the actual minimum detectable effect size was 0.14 for the

> This means that 0.20 standard deviation is the smallest true effect that the study can detect with 80 percent power at the
5 percent significance level.

* Our selection of .13 as the estimated ICC for the power calculation was based on Hedges and Hedberg’s (2007)
compilation of ICC values for academic achievement that can be used for planning group-randomized experiments. The
article found that when a pretest was used in the impact model, the ICC values for reading achievement in grades 3—5
ranged from 0.113 to 0.135. When a pretest and demographic covariates were included in the impact model, ICC values
for reading achievement in grades 3—5 ranged from 0.083 to 0.101. We selected .13 because it was a more conservative
estimate.

*> The minimum detectable effect size was calculated using equation 4 from Bloom, Richburg-Hays, and Black (2007, p.

—R2 - _p2
34): MDES = M;_g \/ iﬁ_};;]) + p(i, (fzil)hfl), where J is the number of schools randomized; n is the number of students

sampled in each school; K is the number of school-level covariates included in the model; p is the unconditional ICC
(which represents the proportion of the total variance in the outcome that lies between schools when no covariates are used
in the model); P is the proportion of schools randomized to treatment; R? is the proportion of within-school variance
explained by the student- and school-level covariates; RZ, is the proportion of between-school variance explained by the
student- and school-level covariates; and M;_ is a multiplier of the standard error of the impact estimate that accounts for
the degrees of freedom (J — K).

* The average cluster size (the number of students sampled in each school) was 1,914 students divided by 32 schools for
the Year 2 cohort of grader 4 students, and 1,806 students divided by 32 schools for the Year 2 cohort of grade 5 students.
*" These ICC values are from modeling each of the two outcomes using unadjusted two-level models with a random
intercept and district fixed effects but no covariates (see the unadjusted models in tables B.2—B.5 in appendix B).

*In grade 4, 57 percent of within-school variability on the ISAT scores and 45 percent of within-school variability on the
MAP posttest scores was explained by the student-level and school-level pretests, the treatment indicator, and the district
indicators. Eighty-two percent of between-school variability on the ISAT posttest scores and 77 percent of between-school
variability on the MAP posttest scores was explained by these covariates. (See the pretest model in tables B.2 and B.3, in
appendix B. Tables B.4 and B.5 show the proportions for grade 5 students.)
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ISAT outcome, which was smaller than the prespecified minimum detectable effect size of 0.20,
and 0.22 for the MAP outcome, which was slightly larger than the planned minimum detectable
effect size.

These findings indicate that the study achieved its goal of detecting true overall impacts of at
least 0.20 standard deviation for the confirmatory analysis of the overall impacts on the ISAT
and MAP outcomes in grade 4. In grade 5, the study achieved the desired precision for the
overall impact estimate on the ISAT outcome and was able to detect a minimum effect size that
was slightly larger than the prespecified threshold of 0.20 for the MAP outcome.

Adjustment for multiple hypothesis testing

For the confirmatory analyses of grade 4 achievement, testing the impact of the MAP program
resulted in two comparisons, one for the ISAT reading scores and one for the MAP composite
scores. With two hypothesis tests each tested at the 5 percent significance level, the probability
of declaring at least one of the tests significant when in fact it is not (that is, at least one false
positive) is roughly 9.8 percent (= 1 — [1 — 0.05])%), assuming independence. Because only two
comparisons were made, the study team planned on using a simple multiplicity adjustment
procedure, such as the Bonferroni or Sidak method.* None of the estimated overall impacts for
the confirmatory analyses for grade 4 turned out to be statistically significant at the 5 percent
level, however. It was therefore not necessary to adjust for multiple testing. Neither of the
statistical tests of the overall impacts for grade 5 yielded statistically significant results and
therefore could not have yielded any spurious findings, making adjustment for multiple testing
unnecessary.

Study limitations

The key questions addressed in this report pertain to implementation fidelity and program impact
on grade 4 reading achievement after Year 2 of the cluster randomized trial. The study’s greatest
strength lies in the randomization of schools to treatment at each grade level, which allows
causal inferences to be drawn. However, it is important to point out some caveats on the design
and analysis of Year 2 outcomes that restrict the conclusions that can be drawn from this report.

First, the schools that were recruited and volunteered to be part of the study are not necessarily
representative of the schools that are currently using or are intending to implement the MAP
program. Because participation was voluntary, the observed effects in this study could be
different from what might be observed in actual use. In actual use, districts may not always find
it feasible or desirable to fund the comprehensive package of four one-day sessions of MAP
training, on-site visits, and intermittent conference calls with NWEA trainers. Districts may not
have the internal capacity to administer three tests a year or may simply prefer not to do so.
These types of district and school decisions could alter effectiveness. The conclusions drawn

* These procedures control for the familywise error rate but tend to be conservative when the number of comparisons is
large, which is not the case in the confirmatory analysis. The two methods result in roughly the same adjustments. The
Bonferroni method results in a significance level of .025 (=.05/2); the Sidak method set the significance level at .0253 (=101
(1-.05)"2).
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from this report apply only to the schools in the study. No attempt is made to generalize the
findings to a larger group of schools and districts.

Second, provision of the treatment to one grade but not another within the same school may have
increased the potential for control group teachers and students to be exposed to the MAP
program. School administrators were encouraged to attend MAP training sessions and support
their teachers in MAP implementation and use of MAP results. Although administrators were
asked to refrain from discussing the program with control group teachers, it is possible that they
may have shared general knowledge gained through the MAP training with control group
teachers, thereby influencing changes in control teachers’ instructional practices. Exposure to
treatment, or treatment contamination, could reduce the magnitude of MAP program impacts
between the two study groups. Although it is not possible to test for all possible sources of
contamination, supplemental analyses found no evidence of between-group contamination.
These analyses are included in appendix L.
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Chapter 3: Implementation

This chapter examines the extent to which (a) core components of the MAP model were
implemented as planned by NWEA staff and (b) teachers participated in MAP training and
consultation, used MAP data and resources, and used core aspects of the MAP program model in
their classes. Because the outcome analyses examine the relative effects of MAP on achievement
outcomes using an intent-to-treat model, the implementation analyses focus on the average level
of implementation across all schools within a given grade. When there is variability in the
implementation of MAP components at the teacher level, the degree of variability is reported.
The analyses in this chapter describe what happened when NWEA delivered the MAP program
components and teachers attempted to implement and use these program elements. It does not
attempt to explain variation in the extent to which schools and teachers implemented various
components of the program.

The chapter is divided into four sections. The first section presents information on the extent to
which the MAP program was implemented by NWEA and by MAP teachers. These descriptive
analyses refer to program-specific implementation fidelity. The second section examines the
extent to which MAP classes differed from control classes on a key construct underlying the
MAP program—differentiated instructional practices.” The third section briefly discusses the
exploratory analysis of the effects of teacher experience and the academic composition of the
classes. The last section summarizes the chapter’s main findings.

This study entailed separate experiments for grade 4 or grade 5. The implementation analyses for
teachers are presented separately for each experiment.

This study addresses two questions about intervention implementation fidelity:

e  Were MAP resources (training, consultation, web-based materials) delivered by NWEA and
received and used by teachers as planned?

e Did MAP teachers apply differentiated instructional practices in their classes to a greater
extent than their control counterparts?

The first question entails a program-specific implementation assessment; the second question
entails between-group comparisons regarding the core components of the intervention model.
Specifically, in addition to assessing if the MAP program was implemented as planned, the study
team broadened the definition of intervention fidelity by assessing the extent to which MAP
teachers engaged in key behaviors (core components) to a greater extent than their non-MAP
counterparts. The study team assessed treatment contrast between the two study conditions.
Treatment contrast measures the extent to which treatment group teachers engage in practices
more than, less than, or the same as teachers in the control group. The model of causality
acknowledges that the control or business-as-usual condition can exhibit MAP-like instructional

%0 Several implementation variables that were initially specified did not properly represent the idea of implementation
fidelity. For example, data about support from school leaders (for example, principals and assistant principals) suggested
potential reasons for differences in teacher-level implementation fidelity. However, leadership support for MAP does not
measure MAP implementation fidelity. For this reason, researchers focused on the extent to which teachers actually
implemented the MAP program within their classrooms.
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practices that are not the result of contamination but the result of generalized diffusion of
innovations (see Shadish, Cook, and Campbell 2002). Thus, the causal effect of the treatment
condition on outcomes must be considered relative to the causal components embedded in the
control condition associated with control group outcomes. An Achieved Relative Strength Index
(ARSI) was used to index this difference (see Cordray and Jacobs 2005; Cordray and Pion 2006;
Hulleman and Cordray 2009). Fidelity measures and indexes of achieved relative strength are
described in more detail below.

Figure 3.1 depicts the model of change underlying the MAP program. As depicted, the MAP
intervention—composed of teacher training, consultation services, multiple computer-adaptive
benchmark assessments, and online instructional resources—is supposed to enhance teachers’
use of differentiated instructional practices, use of which is supposed to enhance student
achievement.

Figure 3.1. Measures of Academic Progress (MAP): model of change

Differentiated Achievement

Instruction

MAP Program

The logic (or operational) model underlying the MAP program (figure 3.2) specifies that
complete implementation requires that NWEA deliver specific services (training, consultation,
computer-adaptive testing) and online instructional resources to teachers and schools. For their
part, teachers are required to attend the MAP-based training sessions and to access additional
NWEA services and resources. Teachers’ use of periodic formative assessment reports is
supposed to guide their formation of subgroups of students based on homogeneous levels of
reading readiness (reading ability). NWEA provides online resources (for example, information
on Lexiles, goal setting, and booklists) to assist teachers in tailoring instructional materials to
meet the needs of these subgroups. In addition to attending training sessions and using, as
needed, follow-up consultation, teachers are expected to access and use these resources.

To ensure that teachers (and school leaders) are equipped with the knowledge and skills needed
to use data and differentiate instruction, NWEA provides multiple services and resources. During
the two-year implementation period for this study, teachers could engage in up to 12 MAP-
relevant activities and resources. The sequencing of these activities is displayed in table 3.1. The
next section describes the 12 program components.
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Figure 3.2. Logic model for Measures of Academic Progress (MAP)

Resource — Activities — Qutputs —> Qutcome — Impacts

Testing
System
Use of
Multiple Benchmark
Assessment Assessment
Reports Illinois State
Four e Grouping Test in
NWEA Training Reading Improved
Trainers Sessions e Planning (ISAT) Student
Achievement
Follow-up e Regrouping MAP Tests
NWEA Consultation in Reading
Consultants Differentiated and
Access Instruction Language
Online Resources Use
teaching
resources

Table 3.1. Sequencing of Measures of Academic Progress (MAP) program components

2008 2009 2009 2010

Component
8 |9 (10|11 |12|1 |2 |3 (4 |5 (8 |9 (10|11 |12|1 |2 |3

MAP training sessions

Data
Administration

Stepping Stones 2 |2 a |a

Climbing the Data
Ladder

Growth and Goals 4

On-site consultation 5 9

MAP data use:
grouping

MAP resource use:
data meaning

MAP resource use:
lesson planning

Note: Numbers in body of table refer to activity numbers. Numbers in boxhead indicate months.
a. Training for new Year 2 teachers.

Source: Authors’ compilation.
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During Year 1 there were eight opportunities for teachers to implement aspects of the MAP
program. Teachers were supposed to attend four training sessions (Activities 1-4). They could
engage NWEA staff in on-site consultation (Activity 5), use MAP resources for grouping
students (Activity 6), use MAP resources to align instruction with test results (Activity 7), and
use MAP resources to tailor their lesson plans (Activity 8). The same eight activities were
available to teachers who joined the MAP treatment group in Year 2. Teachers who remained in
the study both years had four additional opportunities to use MAP resources (see chapter 5). For
the majority of MAP teachers, full implementation entailed participation in 12 activities.

Were MAP resources delivered by NWEA and
received and used by teachers as planned?

To assess the extent to which NWEA met its programmatic responsibilities and determine
whether teachers engaged in MAP-relevant activities, the study team used NWEA administrative
and web-based computerized records to document the delivery and receipt of MAP training,
consultation, and teachers’ use of MAP materials and resources. These records included teacher-
level attendance logs for training and consultations and records of individual teachers’ use of
MAP resources. These records list all individuals—including non-MAP individuals—who
received training or consultation or used MAP resources and materials (Lexiles, goal setting, and
booklists). In addition, questions on the annual teacher survey provided data on the extent to
which teachers used MAP resources for grouping and regrouping students and whether they used
MAP resources in planning their lessons.

Implementation by Northwest Evaluation Association

Implementation of the MAP program at the classroom level requires NWEA to provide essential
resources (for example, computer-adaptive testing in each school, web-based teacher resources);
schedule and deliver the four training sessions; and provide consultation services, on request of
school leaders or teachers. NWEA'’s role in implementing the MAP program began in August
2008. The bulk of NWEA’s responsibilities for implementing the MAP program were
undertaken in Year 1. In Year 2 NWEA provided supplemental training of new teachers and
continued to provide consultation services. This section summarizes NWEA’s implementation
performance in Year 1 and describes its activities in Year 2.

Year 1. NWEA was successful in providing the equipment needed for computer-adaptive
benchmark testing as planned in all participating MAP schools. Testing was completed on
schedule, with minor departures from the plan, and test results made available to teachers. Web-
based resources (described later in this report), designed to supplement training and facilitate
alterations in instructional practices, were continuously available throughout the implementation
period. Through the scheduled training sessions and consultative visits, participating teachers
had multiple contacts with NWEA training staff during the school year.

For this study, NWEA trainers provided all the training and consultative sessions for the
participating schools. Each NWEA trainer was assigned to deliver training and consultation to all
the study participants within a particular district. Before delivering MAP training to the schools,
the NWEA trainers underwent extensive training and received NWEA MAP training
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certification. In addition, these trainers were given access to extensive facilitator notes and
materials to support consistent implementation across schools.

In Year 1 NWEA conducted the intended training sessions and provided consultative services.
As planned, three of the training sessions (Administering MAP, Stepping Stones to Data, and
Climbing the Data Ladder) were offered between August and December 2008. The fourth
session, on assessing growth and goals, was held, as planned, in May and June 2009. NWEA
training staff conducted 28 days of training. At the request of school officials and teachers, they
provided 43 days of consultation, most of it (32 sessions) between January and June 2009.

During Year 1, 98 percent of MAP teachers received at least one training session from NWEA,
and 90 percent received at least one consultation session. Overall, 988 training or consultation
contacts were recorded for teachers and school leaders at the participating schools, two-thirds of
them with teachers. About half of the contacts with teachers (46 percent) were associated with
one of the four scheduled training sessions; the remaining contacts (54 percent) were the result of
requests by school personnel for consultation services. The content of this consultation was not
evenly distributed across the topics covered by the formal training sessions. Of the 358
consultation contacts, 303 (85 percent) occurred after the third training session (Climbing the
Data Ladder), which was directed at concepts and practices associated with differentiating
instruction. The remaining contacts occurred following the training session on data use and
interpretation (Stepping Stones).

Year 2. Having established the MAP testing procedures within schools during Year 1 and
provided at least some training to all MAP teachers, NWEA’s presence in the schools was
reduced in Year 2. NWEA focused on training new MAP participant teachers and, in some
districts, individuals not participating in the study (for example, grade 3 teachers and support
staff). NWEA scheduled at least 21 days of MAP training and 37 consultation sessions.”' For
MAP program teachers, 140 training and consulting contacts were recorded. Unlike in Year 1,
when the balance between training and consultation was approximately equal, in Year 2 training
accounted for 7 (5 percent) of the 140 contacts, with the balance (95 percent) devoted to
consultations. Because most teachers received MAP training the previous year, it is not
surprising that only four teachers (5 percent) received one or more training sessions in Year 2. Of
the 16 new MAP teachers, 3 (19 percent) received no MAP training. With respect to
consultations, 54 (62 percent) of MAP teachers in Year 2 received one or more consultation
sessions; 10 (63 percent) of new MAP teachers received one or more consultations.

Teacher-level implementation

At the heart of the MAP program is the classroom teacher. For the program to be effective,
NWEA has to implement it properly and teachers have to use the MAP components and
resources. The training sessions and consultation services are intended to prepare teachers to use
MAP resources to make data-based decisions on content, processes, and products in tailoring
their instruction to the needs of their students.

*! Participation by specific teachers and administrators in training was indicated for 7 of the 21 scheduled sessions.
Planned training sessions for District 1 were cancelled for the Stepping Stones, Climbing the Data Ladder and Growth and
Goal Setting sessions.
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Table 3.2 summarizes participation rates for each of the 12 MAP components in Year 2. The
MAP components are conceptualized as opportunities to participate, allowing participation
across the 12 components (and across both program years) to be characterized as a “dose” of
MAP services and resources. For this reason, the 16 teachers who joined the study in Year 2 are
included in calculating all rates. A dose index is presented following this discussion of
component-wise participation rates.

Table 3.2. Teacher participation rates in Measures of Academic Progress (MAP) activities in Year 2

(percent)
Grade 4 Grade 5
Component Activity (n=150) (n=37)
NWEA training Session 1: Administrative Data System 78 70
Session 2: Stepping Stones: Using Data 72 62
Session 3: Climbing the Data Ladder: 66 68
Differentiating Instruction
Session 4: Growth and Planning 70 65
Attended all training sessions 56 43
Attended no training sessions 22 19
NWEA Any consultation in Year 1 66 62
consultation Any consultation in Year 2 60 65
MAP web-based | At least three uses of online resources: Year 1 60 54
resources At least three uses of online resources: Year 2 34 46
(Lexiles, goal
setting, and
booklists)
Grouping At least some use of MAP data for grouping 48 49
students students: Year 1
At least some use of MAP data for grouping 60 68
students: Year 2
Planning lessons | At least some use of MAP resources for planning 36 51
lessons: Year 1
At least some use of MAP resources for planning 90 81

lessons: Year 2

Source: Authors’ analysis based on Year 2 (2009—10) data from the study districts and the Northwest Evaluation Association.

MAP training. Teacher training entails four one-day training sessions offered throughout the
school year by NWEA. The four sessions include:

e Information on the administration of MAP testing (called MAP Administration)

e (Guidance on interpreting the results of MAP testing (called Stepping Stones to Data)

e Information, guidance, and practice in applying the data to alter instructional practices.
(called Climbing the Data Ladder)
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Of the 87 total MAP teachers included in this study, 71 (82 percent) were eligible to receive
training in Year 1; the other 16 teachers (18 percent) were new to the study in Year 2. To index
the overall participation rates, training in Year 1 and Year 2 were considered equivalent. Table
3.2 indicates that participation was fairly consistent across the four training session: more than
half (56 percent) of grade 4 teachers and less than half (43 percent) of grade 5 MAP teachers
completed all four training sessions. Twenty-two percent of grade 4 and 19 percent of grade 5
MAP teachers received no MAP training.

Consultation. Teachers can receive follow-up consultation with NWEA staff on each of the four
training sessions on demand. The extent to which a teacher uses consultation services is left to
the discretion of teachers and school leaders. Consultation is available throughout the school
year, in both years of the study. NWEA does not specify how many times teachers should use
these consultation services.” In this study, 68 percent of grade 4 and 62 percent of grade 5 MAP
teachers received at least one consultation session in Year 1. In Year 2, 60 percent of grade 4 and
65 percent of grade 5 MAP teachers received at least one consultation.

Use of web-based resources. To help teachers align instructional materials with test results,
NWEA provides online resources that are available only to MAP teachers. These resources
include information on Lexiles, goal setting, and booklists. Sixty percent of grade 4 and 54
percent of grade 5 MAP teachers used these web-based resources in Year 1 (see table 3.2). These
rates dropped to 43 percent for grade 4 teachers and 46 percent for grade 5 teachers in Year 2.

Use of MAP data to group and regroup students. The NWEA computer-adaptive assessment
allows teachers to monitor the progress of students throughout the school year. The assessment is
intended to serve as a vehicle for data-based formation of subgroups of students with similar
reading levels. Using these data to group students is a key element in the logic model
underpinning the MAP program. Data are supposed to be used to group and regroup students
throughout the year.

During the two-year study period, teachers had multiple opportunities to use data to group
students. In Year 1 about half of teachers (48 percent in grade 4 and 50 percent in grade 5) made
at least some use of MAP data for grouping students. In Year 2 these rates rose to 60 percent for
grade 4 teachers and 68 percent for grade 5 teachers.

Use of MAP data for lesson planning. Modification of instructional practices may be needed to
meet the needs of various subgroups of students. The extent to which teachers used MAP
resources to guide the planning of their lessons represents an important program activity. In Year
1, 72 percent of grade 4 teachers and 51 percent of grade 5 MAP teachers reported using MAP
data in planning lessons. These rates rose to 90 percent among grade 4 and 81 percent among
grade 5 MAP teachers in Year 2.

Dose levels. Because the MAP program has several program components, the program-specific
implementation dose is indexed as the extent to which teachers participated in each of these
components in Years 1 and 2. The teacher-level index of implementation dose is a unit-weighted

52 Teachers exhibited variability in the number of consultation services they used. They also varied in the number of times
they accessed online resources and assessment reports. Because NWEA does not specify how many times teachers should
use these resources, researchers defined participation in a component as participating in it at least once.
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count variable, ranging from no participation (0) to full participation (12).> For consistency
across indexes of program implementation and use variables, the study team divided the total
count by 12, creating a new range of 0 (no dose) to 1 (full dose). The reliability estimate (alpha)
for the MAP dose index is 0.853.

Despite the relatively consistent levels of participation seen in table 3.2 (generally 50-70) across
the 12 MAP components, table 3.2 shows considerable variability in the proportion of the 12
components in which teachers participated. Table 3.3 displays the distributions of MAP doses for
teachers in grades 4 and 5.

Table 3.3. Measures of Academic Progress (MAP) dose levels for MAP teachers in Year 2

Grade 4 teachers (n = 50) Grade 5 teachers (n = 37)

Dose Cumulative | Cumulative Cumulative | Cumulative
level Frequency frequency percentage | Frequency frequency percentage
O0to.2 5 5 10 6 6 16
>2to.4 5 10 20 4 10 27
>41t0.6 13 23 46 6 16 43
>.6t0.8 10 33 66 6 22 59
>.8t01.0 17 50 100 15 37 100
Mean 0.618 0.617

Median 0.663 0.655

ggllgzgi 0.267 0.324

Note: Dose range is 0 (no dose) to 1(full dose).

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.

Some MAP teachers from each grade participated in no MAP-relevant activities. Twenty percent
of teachers in grade 4 and 27 percent of teachers in grade 5 participated in 40 percent or less of
program components. In contrast, 54 percent of grade 4 teachers and 57 percent of grade 5
teachers participated in 60 percent or more of the program. On average, across both grades, the
dose level for MAP teachers was 0.62 (standard deviation of 0.27 for grade 4 and 0.32 for grade
5).

Participating school districts differed in the extent to which schools and their teachers
implemented MAP components. Table 3.4 summarizes the average teacher dose for each of the
five participating districts. To protect the identity of each district, the districts are labeled from 1
to 5, consistent with district labels used to report intervention effects.

3 Except for the explicit expectation that teachers attend all four MAP training sessions, the logic model underlying the
MAP program is not specific enough to weight the importance of the other components (consultation, use of resources for
grouping, planning and aligning instruction to reading level). Researchers assumed a unit (1.0) weighted approach to
scaling program-specific implementation dose. The index records any use of consultative services (one or more times),
assessment reports, and online MAP resources.
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Table 3.4. Measures of Academic Progress (MAP) dose by school district

District

Grade Summary statistic 1 2 3 4 5

4 Average dose 525 472 764 .769 .625
Standard deviation 0.251 0.048 0.243 | 0.235 0.300
Number of teachers 20 3 6 9 12

5 Average dose 558 395 933 71 583
Standard deviation 0.351 0.185 0.091 | 0.315 0.226
Number of teachers 20 4 5 4 4

Source: Authors’ analysis based on Year 2 (2009—10) data from the study districts and the Northwest Evaluation Association.

The average MAP dose for teachers within districts ranged from .472 to .769 in grade 4 and .395
to .933 in grade 5. Overall, district accounted for 16.3 percent of the variance in MAP dose in
grade 4 and 22.8 percent of the variance in grade 5. The average dose levels are similar across
grades (except in District 3).

MAP training crossovers. In implementing educational interventions within an experimental
context it is possible for teachers in the control condition to access key aspects of the
intervention. It is conceivable that teachers from the control group in a school could have
attended MAP training sessions or participated in consultation sessions. In experimental studies,
these individuals are called crossovers. NWEA records of attendance at training and consultation
sessions revealed that no more than three control teachers (out of 79) received some MAP
training in Year 1. In Year 2 there were no instances of control teachers receiving either MAP
training or consultation.

Because this study was conducted over two years, it was possible for teachers to be reassigned to
a different group. Of particular interest are MAP teachers in Year 1 who were reassigned to the
control condition in Year 2. In the intent-to-treat sample for Year 2, at most three MAP teachers
were assigned to the control condition. The dose scores for these teachers were between 0.650
and 0.850.

Did MAP teachers apply differentiated instructional practices to a
greater extent than their control counterparts?

As depicted in figure 3.2, the logic model for MAP specifies that student achievement will be
affected by the outputs of the program-specific MAP activities—namely, changes in the extent to
which teachers implement aspects of differentiated instruction. This gives rise to the second
major question about intervention implementation fidelity, which examines whether
differentiated instruction was used more by MAP teachers than by their control group
counterparts. MAP-induced changes in instructional practices can be considered a primary
outcome for this randomized controlled trial; they can also be regarded as part of the causal chain
embodied in the MAP program. As shown in the logic model for the MAP program, instructional
practices are regarded as outputs of the delivery and receipt of MAP activities, resources, and
processes. In the context of an intent-to-treat model for student outcomes, these outputs (altered

45



instructional practices) represent the part of the causal chain embodied in the MAP program.
However, because the primary objective of this randomized controlled trial is to assess the
effects of MAP on student achievement, we did not include changes in MAP-prescribed teacher
practices as part of the intent-to-treat model of analysis for student outcomes.

Because teacher practices can be influenced by factors other than the MAP program, the study
team assumed that control teachers could acquire and exhibit MAP-like skills. Therefore, the
extent to which teachers adopted the core components (for example, differentiated instruction as
represented by student grouping and regrouping, tailored instructional strategies, use of
alternative content domains) needs to be assessed in both MAP and control conditions
(comparative assessment of MAP implementation). Assessing teacher use of differentiated
instruction using variables that are common and applicable across conditions allows the
differences between conditions on the key MAP (causal) variables to be summarized. This
difference is quantified as the Achieved Relative Strength Index (ARSI) of the intervention
contrast.

By itself, program-specific treatment fidelity does not indicate the strength of the intervention: It
is only in comparison with the control condition that the achieved relative strength of the
intervention can be determined. The study team quantified achieved relative strength as the
standardized difference in the adoption composites in the treatment and control conditions. As
with conventional effect sizes, the effect size measure of achieved relative strength is expressed
in standard deviation units. The ARSI is based on Hedges’s g, with a correction for clustering in
the classroom (Hedges 2007):

_Xi- X _ 3 _2(n=Dp
g= Ty =V T TN

where

X . = mean composite for MAP teachers

X . = mean composite for non-MAP teachers
S7=pooled within-group standard deviation
n = average cluster size

p = intraclass correlation™

N = total sample size.

The ARSI was calculated for each of the scales and three composites that were constructed to
measure differentiated instruction (see the later discussion of data sources).”

>4 Because there were relatively few teachers in each group and each grade, researchers assumed that the ICC was 0.

> The ARSI represents a new use for the classic effect size indicator of the magnitude of outcome effects. Benchmarks for
small, medium, and large ARSI values are not available. The meaning of the size of the ARSI can be understood simply as
standard deviation units. A value of 1.0 means that the causal difference in conditions is one standard deviation; the larger
the value, the greater the separation of the groups, on average. Cohen’s U3 measure of nonoverlap could be invoked to
specify the percentile of the null distribution in which the treatment group mean is located.
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Multiple operationalizations of differentiated instruction

Although interest in differentiated instruction dates back to the early 1950s, the explicit
measurement of differentiated instructional practices lags well behind interest in the topic. For
that reason, empirical guidance on measuring aspects of differentiation (for example, question
and response formats) and guidance on combining scale items into composite indexes was
limited at the start of this study. Measures of differentiated instruction were developed in Year 1
as part of this study. Our general approach was to rely on instrumentation developed by others in
large-scale studies of curriculum and instruction. In particular, the end-of- year survey of
teachers included selected items from the Study of Instructional Improvement: Teacher
Questionnaire 2000—2001 (Regents of the University of Michigan, 2001) and Section III of the
Surveys of Enacted Curriculum (Blank, Porter, and Smithson 2001)°®; the classroom
observations for the full sample of classes obtained three times a year (fall, winter, spring) were
based on a modified version of the Center for the Improvement of Early Reading Achievement
(CIERA) observation protocol (Taylor et al. 2003); and the teacher logs obtained on a sample of
8 students on 10 occasions across the school year followed Rowan, Camburn, and Correnti
(2004). To the extent possible, the wording of items and response formats used in these prior
research studies were retained. When modifications were made, they entailed adaptations to
enhance the relevance of the topic to the MAP program.

Differentiated instruction is a multifaceted construct. According to the logic model for the MAP
program, it is the end product of several procedures. Successful professional development
training and consultation should produce an increase in the extent to which teachers use data to
determine a student’s reading readiness. Teachers are then supposed to use data to group students
by common readiness levels or interest and to alter the content, materials, or instructional
strategies they use for students within each group.

Three aspects of differentiated instruction—instructional grouping, content coverage, and
instructional strategies—were measured using composite indexes derived from each of the three
data collection methods.”” Each composite index—the survey-based composite index, the
observation-based composite index, and the log-based composite index—measures the diversity
with which teachers group students, cover content, and instruct students.”® This means that each
aspect of differentiated instruction was measured using data from the three data collection
methods (see table 3.5).

%% See appendix F for the observation protocol, appendix G for the log protocol, and appendix H for the teacher survey.

37 The teacher survey was administered in spring 2009 and spring 2010. The indexes described in this section were
developed using the 2009 data from 170 MAP and control teachers in Year 1.

58 The full definition of differentiated instruction would include measures of data use, assessment methods, and use of
materials. Common measures were not available for these three variables. The data from the survey produced scales with
marginal reliability. The correlation between composite measures with and without scales for data use and use of materials
was 0.91. The loss of the two scales should not result in a composite that underrepresents the differentiated instruction
construct.
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Table 3.5. Measures and data sources used to assess differentiated instruction, by component

Data
Aspect of collection
differentiation Scale/measure method
Instructional Proportion of ability-grouping activities (includes any type of Teacher
grouping/use of | grouping, grouping frequency, and change in groupings) survey
mult1pl§ 1 Average proportion of segments with subgroup instructional Classroom
mstructiona modalities observations
groups . . . ; "y .
Average proportion of logs with multiple differentiation for Instructional
subgroup instructional modalities logs
Content Proportion of literacy topics covered three or more days a week Teacher
coverage/ survey
fhversrc.y Ofl Any type of differentiated instruction in multiple content areas per | Classroom
inst'ructlona observation segment observations
op1cs . . . .
Average proportion of log events with differentiation for focal Instructional
topics logs
Instructional Proportion of instructional strategies used in a week Teacher
strategies/ survey
Fhvers1t.y Ofl Any use of differentiated instructional strategies by teachers or Classroom
mstrucjuona their students in comprehension or writing observations
strategies - — — -
Average proportion of log rounds with differentiation for Instructional
comprehension, writing, and word analysis areas logs

Source: Authors’ compilation.

Scales and composite indexes based on teacher surveys, classroom observation,
and teacher logs

Teacher survey—based composite index. The teacher survey on instructional practices includes
a series of questions pertaining to the overall school environment; characteristics of the teacher’s
reading/English language arts class (amount of time spent on reading/English language arts on a
typical day, instructional grouping); and general approaches to instruction. To capture the extent
to which teachers differentiate instruction, the study team asked teachers to report separately on
their instructional practices for students with high and low reading readiness. The survey
included a parallel set of questions about grouping students, content coverage (word analysis,
reading comprehension), instructional strategies (activating prior knowledge), and instructional
materials (informational text, narrative text without control of vocabulary) used when working
with high-achieving and low-achieving students. For both high-achieving and low-achieving
students, teachers indicated the frequency with which topics, strategies, and materials were used.
Responses to the survey items were frequency categories (never, 1-2 times a week, 3—4 times a
week, every day). In constructing scales for the survey-based composite index, the study team
collapsed the frequency categories into binary variables (0 = 2 or fewer times a week; 1 =34
times a week or every day).

In measuring the extent to which teachers differentiated their instruction, the study team assumed
that using more of the listed topics, strategies, materials, formal data sources, and instructional
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groupings represented more differentiation. To account for different numbers of items used for
each scale, the study team divided the sum of the binary responses for each teacher by the total
number of survey items included for each scale. This created a proportion, ranging from 0 to
1.00. To assess whether MAP teachers differentiated more than control teachers based on each of
the three scales, the study team compared the average proportion of items indicated by teachers
in each condition. The main comparison between MAP and control teachers used a survey-based
composite score, which is an average of the three scale scores, with equal weights given to scale
scores.

Use of multiple instructional groups. Teachers were asked five questions about their grouping
practices, and their responses were coded as 0 or 1:

e  Whether they grouped students according to ability level (1 = yes)

e The size of the groups created for high-achieving students (1 = two- to five-person groups)
e The size of the groups created for low-achieving students (1 = two- to five-person groups)
e The frequency with which they grouped students (1 = at least once a week)

e The frequency with which they regrouped students (1 = at least once a month)

Responses were summed and divided by 5. The scale represents the proportion of ability
grouping activities (any grouping, grouping frequency, or change in grouping students) engaged
in by teachers. The alpha coefficient was 0.78.

Diversity of instructional topics. To measure the diversity of topics used by teachers for high-
achieving and low-achieving students, the study team counted the number of topics that were
reportedly used three or more times a week for high- and low-achieving students combined. The
binary variables were coded as 1 = 3—4 times a week and every day and 0 = 0-2 times a week.

The seven literacy topics that could serve as a primary focus of instruction by the teacher (word
analysis, reading fluency, listening comprehension, reading comprehension, grammar, spelling,
written composition) for high- and low-achieving students (combined) made up the diversity of
instructional topics scale. Diversity of instructional topics was represented as the proportion of
these literacy topics reportedly covered three or more days a week. The alpha coefficient was
0.78.

Diversity of instructional strategies. The approach to measuring the use of different instructional
strategies, based on responses to the teacher survey, was similar to that for instructional topics.
For each of 19 instructional strategies (for example, basic worksheets, learning centers, interest
groups), the use of this strategy 3—4 times a week or more was coded as 1, 02 times a week was
coded as 0, for high- and low-achieving students as a whole. The proportion of affirmative
answers to questions on the use (3 or more times per week) of these 19 instructional strategies
made up the diversity of instructional strategies scale. The alpha coefficient was 0.83.

Survey-based composite index. A composite index of MAP instructional practices, as reported in
the survey by teachers in both MAP and non-MAP conditions, was derived as an equal-weighted
additive combination of the three scales just described. The survey-based composite index was
derived using the following equation:
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Survey-based composite index = (0.33 * Use of multiple instructional groups +
0.33 * Diversity of instructional topics + 0.33 * Diversity of instructional strategies)

Observation-based composite index. Observations were conducted in the fall, winter, and
spring in MAP and control classrooms. Using a modification of the CIERA observation protocol,
within each observation the study team recorded data on class characteristics, teacher behavior,
and student behavior in 10-minute segments. The number of segments varied across classes and
observations but generally include six to nine segments.

The composite index, based on observational data (discussed later in this report), was
constructed from three binary variables at the unit of the observation segment. The three
variables were the use of instructional groups, the diversity of instructional topics, and the
diversity of instructional strategies. The composite percentage was then averaged across the
segments for each classroom observation: separately for fall, winter, and spring observation
periods.

Use of multiple instructional groups. Up to three subgroup instructional modalities (small
groups, pairs, individuals) were recorded during each observation segment. If any of the three
modalities was observed in a segment, the segment was coded as 1, otherwise the segment was
coded as 0.

Diversity of instructional topics. The classroom observation scheme provides a direct measure of
differentiated instructional practices. Within each 10-minute observational segment, observers
recorded the content area that was the focus of instruction by the teacher (vocabulary, spelling,
fluency, reading comprehension, writing, and speaking or listening). In addition, they recorded
whether instructional content, processes, or products were differentiated within each of these
areas. There were thus 18 possible types of differentiated instruction: 3 types of differentiation
(content, process, and product) for 6 topical areas. The presence of any form of differentiation
was summed across the 18 types of differentiated instruction within each 10-minute segment.

Diversity of instructional strategies. Twenty instructional strategies for reading comprehension
could be recorded for teachers (10) or students (10) within each 10-minute observation segment.
In addition, observers could record up to 18 writing-related instructional strategies for teachers
(9) or students (9) in each segment. If any of the listed strategies (for comprehension or writing)
were observed within a 10-minute segment, the segment was scored as 1; otherwise the segment
was scored as 0. The presence of any of the listed instructional strategies was summed within
each 10-minute segment.

Observation-based composite. Because of the generally low base rate for subgrouping, diverse
content and differentiation, and use of listed instructional strategies within each 10-minute
segment, in constructing the composite for observations, the study team dichotomized the totals
for the three variables within a segment. If the sum of these three variables was greater than 0,
the variable was recoded as 1, otherwise it was recoded as 0. The sum of these dichotomized
variables was then divided by 3. Using the dichotomized version of each variable, the
observation-based composite for each segment is:

Observation-based composite (segment) = (Use of multiple instructional groups +

Diversity of instructional topics with differentiation + Diversity of instructional strategies)/3
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If teachers used subgroups, addressed more than one topic, and used more than one instructional
practice within a 10-minute segment, their composite score would be 1.0 (3/3). If teachers did
none of these, their composite score would be 0. The composite score is 0.33 if teachers engaged
in any one of the above-mentioned practices and 0.67 if they engaged in two of the three
practices. Averaging the segment composite across all segments within the full classroom
observation period results in a score for the observation period (fall, winter, or spring):

Observation-level composite =(> composite segments)/Number of segments per observation.
For the main analysis, the average observation composite across the three observation periods is
Observation-based composite =() observation-level composites)/3.

Teacher log-based composite index. All participating teachers used the log instrument
originally developed for the Study of Instructional Improvement (Rowan, Camburn, and Correnti
2004).%° The study team randomly selected from each classroom four students in the top quartile
and four in the bottom quartile according to their prior year ISAT performance. Teachers used
the logs to describe the reading/English language arts instruction provided to each student on
each of 10 selected days throughout the year. The study team referred to the day on which a
teacher is assigned to complete logs on up to eight students as a log round. By asking teachers to
complete a log on each of the four highest and four lowest achievers in their classrooms, the
study team attempted to optimize the chance that items across the logs and within a log round
would detect differential instruction for different ability groups.

For each of the eight selected students, each teacher described the following:
e The instructional groupings used

e The extent to which nine topic areas (comprehension, writing, word analysis, concepts of
print, reading fluency, vocabulary, grammar, spelling, and research strategies) were a focus
of instruction

e For comprehension, writing, and word analysis, details on the nature of their instruction on
the basis of 10-20 additional items describing specific instructional strategies within the
specified topic area

e The strategies they used to assess students in comprehension, writing, and word analysis on
the basis of 8-10 questions

For each student, teachers recorded the use (coded 1) or nonuse (coded 0) of a practice. A scale
was constructed for each of the three aspects of differentiated instruction by considering
instruction to be differentiated if the teacher used a specific practice that reflected MAP-relevant
practices (for example, grouping students by interest) and applied the practice to at least one, but
not all, students. Each scale expresses the degree of differentiation across categories of a specific
practice (for example, grouping by achievement, by interest, etc.) relative to the total number of
categorical practices enacted by the teacher. The process used to calculate scale scores was the

> The log instrument used for this study was originally developed as part of the Consortium for Policy Research in
Education (CPRE) Study of Instructional Improvement, a large-scale, longitudinal study investigating the effects of three
whole-school school reform programs. Information on this study and the instruments used is available at

http://www sii.soe.umich.edu/.
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same for all three scales. Table 3.6 illustrates this process, using hypothetical data for the use of
multiple instructional groups scale.

Table 3.6. Hypothetical data matrix for determining index of differentiation from single teacher log
round

Instructional grouping

Student ID Achievement Interest Cooperative learning Pairs

01 1 1 0 0

02

03

04

06

07

1
1
1
05 1
1
1
1

S| ||| ===
—_ = == OO O
=Nl el el e =2 =]

08

Strategy enacted by the teacher?

(1=yes, 0=no) ! ! ! 0

Strategy enacted for 0<p<l1
students? (1=yes; 0=no)

Number of strategies
differentiated relative to total 2/3= .67
number of strategies enacted

Source: Authors’ compilation.

Use of multiple instructional groups. Within a teacher log round, the use of multiple instructional
groups construct includes (1) grouping students by achievement, (2) grouping students by
interest, (3) establishing cooperative learning groups, and (4) pairing students. The extent to
which these four grouping strategies are differentially used across students within a log round is
calculated in a three-step process. In step one, we summed the number of strategies that the
teacher enacted for at least one student. For instance, in table 3.6, the data shows that, for this
particular round, the teacher grouped all eight students by achievement, four of eight students by
interest, and four of eight students into cooperative groups. The teacher did not group any of the
eight students into pairs. Thus, the total number of enacted strategies equals 3 (1+1+1+0=3). In
step two, we summed the strategies that the teacher differentially applied across students. The
table above shows that the teacher grouped differentially in two of the four categories (interest
and cooperative learning), making the total number of differentiated strategies equal to two
(0+1+1+0=2). Finally, in step three, we divided the number of differentiated strategies by the
total number of strategies enacted to obtain a value of 2/3=.67. These proportions were
calculated for each log round and then averaged across rounds (8—10 logs per class per teacher)
to obtain the use of multiple instructional groups scale for each individual teacher.

We followed this same process when we calculated the diversity of instructional topics scale and
the diversity of instructional strategies scale. That is, the process would mirror that illustrated in
table 3.6, with the exception that the columns would refer to different questions asked in the
teacher logs, namely, those that target the topics covered by the teacher and those that focus on
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the various instructional strategies that the teacher used for a specific student on a specific day.
The items used to calculate these two scales are described below.

Diversity of instructional topics. As was previously described for how use of multiple
instructional groups was constructed, each teacher was to complete a log for each of four high-
achieving students and four low-achieving students on a specific day. The teacher logs allow
teachers to record up to nine focal topics for each student (comprehension, writing, word
analysis, reading fluency, vocabulary, grammar, spelling, concepts of print, and research
strategies). For each of the nine topics, the study team coded the response as 1 if the teacher
reported that the topic was a major focus of the day’s lesson and 0 if the teacher reported that it
was only “touched on” or was not a topic addressed in this day’s lesson.

Diversity of instructional strategies. If teachers recorded a focus on comprehension, writing, or
word analysis for each of the four high-achieving and four low-achieving students, they were
asked to report on their use of 21 specific strategies or areas of comprehension (for example,
making predictions, self-monitoring for meaning); 10 areas of writing (for example, organizing
ideas for writing, editing, revision); and 14 areas of word analysis (for example, sound
segmenting, sound blending, word recognition). It should be noted that the teacher log did not
include questions on the instructional strategies used by the teacher for the topics concepts of
print, reading fluency, vocabulary, grammar, spelling, and research strategies. The rationale for
this was two-fold: (1) the teacher log instrument was that developed by Rowan and his
colleagues, and these constructs were not the focus of their study; and (2) we believed that it was
wise not to develop additional questions on instructional strategies for these topics so as to
impose undue burden on our teacher respondents. The use index (p > 0) and the index of
differential use (0 < p < 1) was calculated for each of the three areas separately, averaged within
a log, and averaged across log rounds.

Log-based composite index. Each of the three scales just described produced values ranging from
0 to 1. The resulting differentiated instruction composite for data weights each of the scale values
equally (0.33):

Log-based composite index = (0.33 * Use of multiple instructional groups +

0.33 * Diversity of instructional topics + 0.33 * Diversity of instructional strategies).

Results

The study team examined three aspects of differentiated instruction—use of multiple
instructional groups, the diversity of instructional topics use by teachers, and the use of multiple
instructional strategies—using an end-of-the-year teacher survey, classroom observations, and
teacher logs. These assessment protocols generated three overall composite indexes (one for each
protocol) and nine scales (three for each aspect of differentiated instruction). The results are
presented separately below for grade 4 (table 3.7) and grade 5 (table 3.8).%

5 The statistical results for the composites and the scales that compose them are based on data from all 172 teachers
included in the intent-to-treat analyses of grades 4 and 5. To account for missing data, researchers generated five imputed
datasets (see appendix D). The results in tables 3.7 and 3.8 are based on the average estimates across the five datasets.
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Table 3.7. Achieved Relative Strength Index (ARSI) for differentiation composites

for grade 4 teachers

strategies scale

Data source Composite and Group Mean | BTX | SEB | t-test Stal.ld{lrd ARSI
scales deviation
Overall composite | MAP 0405 | 0.021 | 0.038 | 054 | 0.161 0.128
index Control | 0.384
Use of multiple MAP 0395 | 0.035 | 0049 [ 0.71 [ 0210 | 0.164
instructional groups
scale Control 0.360

Observation Diversity of MAP 0218 | 0.00 | 0.047 | -0.00 [ 0.195 | 0.008
instructional topics
with differentiated Control 0.219
instruction scale
Diversity of MAP 0.601 | 0029 | 0.044 | 0.67 | 0.191 | 0.152
instructional
strategies scale Control | 0.572
Overall composite | MAP 0.548 | 0.060 | 0039 [ 1.52 [ 0.177 | 0.335
index Control | 0.488
Use of multiple MAP 0.794 | 0.004 | 0.049 [ 0.09 | 0.201 | 0.022
instructional groups
scale Control 0.789

Survey Diversity of MAP 0573 | 0.110 | 0076 | 145 [ 0343 | 0318
instructional topics
scale Control 0.463
Diversity of MAP | 0276 | 0.065 | 0.045 | 145 [ 0.197 | 0.327
instructional
strategies scale Control 0.210
Overall composite | MAP 0350 | 0.046 | 0.046 | 1.00 | 0.206 | 0.220
index Control | 0.304
Use of multiple MAP 0384 | 0.079 | 0.063 [ 126 [ 0279 | 0.280
instructional groups
scale Control 0.305

Teacher log Diversity of MAP 0223 | 0.016 | 0.049 [ 034 [ 0221 | 0.070
instructional topics
scale Control 0.207
Diversity of MAP | 0443 | 0042 | 0052 | 081 [0.234 | 0.180
instructional

Control 0.401

Note: Bryequals the difference between the MAP and control mean values. SE equals the standard error of the difference
between the MAP and control mean scores.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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Table 3.8. Achieved Relative Strength Index (ARSI) for differentiation composites
for grade 5 teachers

strategies scale

Data source Compositeand | ¢ oup | Mean | BTX | SEB | rtest | Sndard [ per
scales deviation

Overall composite | MAP 0413 | 0010 0039 |026 0.171 0.059
index Control | 0.402
Use of multiple MAP 0432|0048 [0050 [098  ]0223 | 0.216
instructional groups
scale Control 0.383

Observation Diversity of MAP 0234 |0024 [0048 [050 |o0214 [ 0.110
instructional topics
with differentiated Control 0210
instruction scale
Diversity of MAP 0572 | -0.042 | 0043 [-097 [0.189 | 0219
instructional
strategies scale Control 0.613
Overall composite | MAP 0591 | 0165 ]0037 [4510 | o0.183 | 0.894
index Control | 0.426
Use of multiple MAP 0777 0087 [o0040 [179  |o218 | 0.396
instructional groups
scale Control 0.690

Survey Diversity of MAP 0695 |0283 ]0070 |[4.040 | 0327 | 0.856
instructional topics
scale Control 0.413
Diversity of MAP 0209 [0.25 [o0045 [279% |o0200 [ 0.620
instructional
strategies scale Control 0.174
Overall composite | MAP 0327 0023 |o00d46 [050  ]0339 | 0.067
index Control | 0.304
Use of multiple MAP 0385|0068 [0057 [119  |o026 | 0.256
instructional groups
scale Control 0.318

Teacher log Diversity of MAP 0217 0007 0043 [016  [0.191 | 0.035
instructional topics
scale Control 0.210
Diversity of MAP | 0381 [-0005 [0s582 [-019 |o0256  |-0.020
instructional

Control 0.386

** Difference statistically significantly different from zero at the .01 level.

*** Difference statistically significantly different from zero at the .001 level.

Note: Bryequals the difference between the MAP and control mean values. SEp equals the standard error of the difference
between the MAP and control mean scores.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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The overall composite scores for each method represent an equal weighting of the three scales.
Each scale was constructed to represent the proportions of activities used by teachers (logs and
survey) or the proportion of observation segments in which an activity or strategy was observed.
Higher proportions are intended to reflect higher levels of differentiated instruction.

For grade 4 teachers, the average observation composite was 0.405 for MAP teachers and 0.384
for control teachers; the difference (Brx = 0.021) was not statistically significant (¢ = 0.54). The
ARSI (0.128) suggests very little difference between groups. The survey composite results reveal
a larger difference between groups (ARSI = 0.335), but the mean difference (Brx = 0.060) was
not statistically significant (¢ = 1.52). The means were 0.548 for the MAP group and 0.488 for
the control group. The log composite reveals no difference between the two conditions (Brx =
0.046, t = 1.00, with means of 0.350 for MAP teachers and 0.304 for control teachers). The
average ARSI across the three composites was 0.227.

For grade 5 teachers, the average observation composite was 0.413 for MAP teachers and 0.402
for control teachers; the difference (Brx = 0.010) was not statistically significant (¢ = 0.26). The
ARSI (0.059) suggests very little difference between groups. The survey composite results for
grade 5 teachers reveal a relatively large difference between groups (ARSI = 0.894); the mean
difference (Btx = 0.165) was statistically significant (¢ =4.51, p <.001, with means of 0.591 for
MAP teachers and 0.426 for control teachers). The log composite did not reveal a difference
between the two conditions (Brx = 0.023, # = 1.19, with means of 0.327 for MAP teachers and
0.304 for control teachers). The average ARSI across the three composites was 0.340.

The composite scores for each method represent the average of the three indicators. The data in
table 3.7 show no significant differences for any of the nine indicators: the ARSI values for the
nine indicators vary around their composite ARSI values, with none greater than the largest
ARSI composite value (0.335 for the survey composite). The ARSI results for specific indicators
are consistent with the averages reported for the overall composites (see table 3.8). The
variability that does exist (the observation-based results range from —0.219 to 0.216 and the log
composite values range from —0.020 to 0.256) reflects chance-based fluctuations around 0. It is
unlikely that the groups differed in important ways that are not reflected in the average
composite values for each method.

Differences across districts. ARSI values varied across districts, ranging from —0.694 for
District 5 to 1.188 for District 2 on the observation composite (table 3.9). They also varied
within most districts across methods of data collection (for example, —0.554 for the log
composite and 1.097 for the survey composite in District 3, grade 5). In just two districts were
the ARSI values consistently positive across the three methods (averaging 0.869 for District
2/grade 4 and 0.876 for District 4/grade 5). The study team suspect that the ARSI values are too
imprecise (as a result of small sample sizes within districts) to be meaningfully interpreted at the
district and grade levels.
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Table 3.9. Mean differentiated instruction composites and Achieved Relative Strength Index
(ARSI) values in grades 4 and 5, by district

Grade 4 Grade S
District Composite Group n Mean ARSI n Mean ARSI
1 Observation MAP 20 0.337 0.047 20 0.324 | —0.194
Control 19 0.328 21 0.354
Survey MAP 20 0.551 0.596 20 0.564 0.834
Control 19 0.436 21 0.429
Logs MAP 20 0.397 0.378 20 0.372 0.106
Control 19 0.305 21 0.345
2 Observation MAP 3 0.377 1.188 4 0.313 0.190
Control 4 0.259 3 0.281
Survey MAP 3 0.559 0.605 4 0.552 0.063
Control 4 0.521 3 0.538
Logs MAP 3 0.304 0.814 4 0.187 | —0.031
Control 4 0.181 3 0.193
3 Observation MAP 6 0.565 0.380 5 0.628 | —0.271
Control 5 0.512 5 0.654
Survey MAP 6 0.462 | —0.846 5 0.564 1.097
Control 5 0.580 5 0.388
Logs MAP 6 0.332 0.462 5 0312 | -0.554
Control 5 0.245 5 0.392
4 Observation MAP 9 0.435 | -0.293 4 0.467 0.301
Control 4 0.507 9 0.422
Survey MAP 9 0.635 0.353 4 0.661 1.461
Control 4 0.577 9 0.396
Logs MAP 9 0.323 0.301 4 0.282 0.865
Control 4 0.267 9 0.164
5 Observation MAP 12 0422 | -0.694 4 0.627 1.897
Control 3 0.530 12 0.397
Survey MAP 12 0.516 0.099 4 0.725 1.524
Control 3 0.494 12 0.430
Logs MAP 12 0.313 | -1.890 4 0.311 | -0.108
Control 3 0.615 12 0.329

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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Potential role of contamination. The ARSI does not address the possibility that treatment and
control groups may be similar because of infidelity in the treatment condition or upgrading of the
control condition (that is, contamination). In response to this issue, the study team assessed the
extent to which implementation of MAP-like features in the control condition may have reflected
contamination or preexisting instructional strategies of individual teachers (see appendix L).
Based on a time-by-group ANOVA of classroom observation data (the only dataset with a true
pretest measure of teacher behavior), the study team concluded that preexisting teacher
dispositions were responsible for the presence of MAP-like features in the control condition. By
extension, the presence of differentiated instructional practices in the control condition in Year 2
reflect preexisting individual differences in teacher practices, not contamination. This
interpretation is consistent with the generally accepted notion of treatment diffusion (Shadish,
Cook, and Campbell 2002).

Summary of results on implementation

Implementation of the MAP program

Implementation by NWEA. NWEA provided the resources needed to support the MAP
program at the school and classroom levels. Throughout the study period, testing resources were
fully available in all schools, web-based resources were continuously available, and MAP
training and testing were scheduled and conducted in a timely fashion. During both years of the
intervention NWEA trainers were available for follow-up consultations. Implementation of the
MAP program unfolded without any notable problems.

As part of the plan, during Year 2, the presence of the NWEA staff in the schools was reduced.
Fewer new teachers received MAP training (5 percent in Year 2 versus 99 percent in Year 1),
and fewer MAP teachers received consultation services (62 percent in Year 2 versus 90 percent
in Year 1).

Implementation by MAP teachers. The study team identified 12 MAP-relevant components
that teachers could implement during the two-year period of this study. Only the MAP teachers
included in the intent-to-treatment analyses were included in the program-specific
implementation analysis for teachers.

The same implementation profile was observed for grade 4 and grade 5 MAP teachers.
Participation rates varied across the 12 program components, ranging from 36 percent (use of
MAP web-based resources) to 90 percent (use of MAP resources for planning lessons).

There was considerable variation in the dose level across teachers (ranging from 0 to 1). The
average dose of MAP program components was .66 in both grades. About half of teachers
participated at rates of .75 and higher. The dose data suggest that there was substantial variability
in the extent to which MAP teachers implemented the program.

Use of differentiated instruction

Data from classroom observations and teacher logs show small, nonsignificant differences in the
use of key aspects of differentiated instruction as measured in the current study. Teacher reports
of differentiation in grade 5, however, reveal differences between conditions. The grade 5
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differences were statistically significant for the survey composite measure (p < 0.001) and the
ARSI was relatively large (0.894). The survey composite for grade 4 was not significant at

p <0.05, and the ARSI was modest (0.335). The best estimate of the ARSI for differences
between conditions across the three measures was 0.227 for grade 4 and 0.340 for grade 5. By
conventional standards for interpreting effect sizes, these estimates reflect small differences.

Although the MAP program was implemented with moderate fidelity, it did not translate into
sizable differences in teacher practices. Only the survey-based results from teachers in grade 5
indicated a difference. The analyses conducted for this study indicate that the overall lack of
difference between conditions on differentiation variables probably reflects the operation of two
processes. First, MAP program teachers were variable in their implementation of the MAP
training and use of resources. On average, teachers in both grades implemented about two-thirds
of the twelve MAP activities in the two-year period (see table 3.3). Second, MAP was not the
only resource available to all teachers, and the levels of differentiation observed in the control
condition are likely to be the result of other forms of professional development and, more
generally, preexisting instructional dispositions of teachers in both conditions, but not
contamination of the control condition (see appendix L).
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Chapter 4: Impacts on Grade 4 Student Achievement

This chapter presents the results of the intent-to-treat analysis of grade 4 student achievement in
Year 2 of MAP implementation. It draws measures of achievement from students’ test scores on
the spring 2010 ISAT reading assessment and composite (average) scores on the spring 2010
MAP assessments in reading and language usage.

This chapter presents the evidence on the study’s main confirmatory question:

e Did the MAP program (that is, training plus formative testing feedback) affect the reading
achievement of grade 4 students after Year 2 of implementation, as measured by the Illinois
Standards Achievement Test (ISAT) reading scale scores or the MAP composite test scores
in reading and language use?

Confirmatory impact findings

The MAP program had no statistically significant overall impact on the reading achievement of
grade 4 students as measured by the ISAT reading scale score or the MAP composite (reading
and literacy) scores (table 4.1). The directions (positive) and magnitudes of the impacts were
similar for the two outcomes: a 0.05 standard deviation for the ISAT reading score and a 0.07
standard deviation for the composite MAP score.

Table 4.1. Overall impact of Measures of Academic Progress (MAP) on grade 4 student
achievement outcomes in Year 2

Mean Estimated impact
Control Standard

Outcome MAP mean mean Impact error p-value Effect size
[llinois Standards
Achievement Test
(ISAT) reading scale 215.6 2143 1.29 1.570 412 0.05
score
MAP composite score 202.5 201.5 0.96 0.891 280 0.07
Sample size 1,149 765

Note: Means and impacts were regression adjusted to account for clustering of students within schools, district effects, and
baseline student, teacher, and school characteristics and weighted by the number of schools in each district. Effect sizes were
computed by dividing the impact by the standard deviation of the outcome for the control group. p-values are from a two-tailed
test of the null hypothesis of equality of MAP and control means. None of the estimated impacts was statistically significant at
the .05 level. Because no test was found significant, it was not necessary to adjust for multiple testing. Sample sizes include all
eligible students from the 32 participating schools. Missing outcome and covariate data were estimated using multiple model-
based imputation.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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These findings were obtained using two-level hierarchical regression models to adjust for the
clustering of students within schools and district fixed effects to control for the randomization of
schools within districts. The models also incorporated baseline student characteristics (prior
reading achievement, gender, socioeconomic status, racial/ethnic minority status, English
proficiency status, and disability status); teacher characteristics (gender, graduate degree status,
teaching experience in English language arts, licensure status, racial/ethnic minority status); and
school mean prior reading achievement on the ISAT.®' The overall impacts presented in table 4.1
are averages of district-specific impacts obtained from the regression models, weighted by the
number of schools in each district.”> Analyses were conducted on the complete sample of 1,914
eligible grade 4 students (and 85 grade 4 teachers) from the 32 participating schools (including
the grade 4 control school that withdrew from the study immediately after randomization®),
using multiple imputation to fill in missing outcome and covariate values.**

8! Similar results were found using models with other covariate specifications (see appendix B).

62 Tables B.2 and B.3, in appendix B, give the district-specific impact estimates for grade 4. The study is not
sufficiently powered to detect impacts at the district level; district-specific estimates must therefore be interpreted
with caution.

53 Analogous analyses that excluded the school that withdrew, as well as analyses that included only students with
complete outcomes, were conducted as part of the sensitivity analyses (see appendix D). The conclusions presented
here proved robust across different samples.

6 Appendix D describes the imputation methods used and presents the missing rates on analysis variables. Table
D.2 gives the proportions of missing grade 4 data.

62


http:values.64
http:district.62

Chapter 5: Impacts on Grade 5 Student Achievement

This chapter describes the results of the intent-to-treat analysis of grade 5 student achievement in
Year 2 of MAP implementation. It provides evidence on the following exploratory research
question:

e Did the MAP program affect the reading achievement of grade 5 students after Year 2 of
implementation, as measured by the Illinois Standards Achievement Test (ISAT) reading
scale scores or the MAP composite test scores in reading and language use?

Effect on reading achievement

The MAP program had no statistically significant impact on the reading achievement of grade 5
students as measured by the ISAT or the composite scores on the MAP reading and language use
assessments (table 5.1). The magnitudes of the (nonsignificant) impacts were similar, but the
directions were opposite: a negative effect size of 0.05 standard deviation for the ISAT reading
score and a positive effect size of 0.01 standard deviations for the composite MAP score.

Table 5.1. Impacts on grade 5 student achievement outcomes in Year 2

Mean Estimated impact

Standard Effect
Outcome MAP Control Impact error p-value size
[llinois Standards 221.7 2232 —1.48 1.366 .280 —-0.05
Achievement Test
(ISAT) reading scale score
MAP composite score 205.6 205.4 0.15 1.037 .889 0.01
Sample size 701 1,105

Note: Means and impacts were regression adjusted to account for clustering of students within schools, district effects, and
baseline student, teacher, and school characteristics and weighted by the number of schools in each district. Effect sizes were
computed by dividing the impact by the standard deviation of the outcome for the control group. p-values are from a two-tailed
test of the null hypothesis of equality of MAP and control means. None of the estimated impacts is statistically significant at the
.05 level. Because no test was found significant, it was not necessary to adjust for multiple testing. Sample sizes include all
eligible students from the 32 participating schools. Missing outcome and covariate data were estimated using multiple model-
based imputation.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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As in the core analysis for grade 4, the findings shown in table 5.1 were obtained using two-level
hierarchical regression models to adjust for the clustering of students within schools, and district
fixed effects to control for the randomization of schools within districts. The models also
accounted for baseline student characteristics (prior reading achievement, gender, socioeconomic
status, racial/ethnic minority status, English proficiency status, and disability status); teacher
characteristics (gender, graduate degree status, teaching experience in English language arts,
licensure status, racial/ethnic minority status); and school mean prior reading achievement on the
ISAT.® The overall impacts presented in table 5.1 are weighted averages of district-specific
impact estimates from the regression models, where the weights are the number of schools in
each district.® The analyses included the complete sample of 1,806 eligible grade 5 students (and
87 grade 5 teachers) from the 32 participating schools (including the grade 5 MAP school that
withdrew from the study immediately after randomization®’), using multiple imputation to
estimate missing outcome and covariate values.®®

% parallel to the grade 4 analysis, researchers also explored models with other covariate specifications (appendix B). The
results were robust to the selection of covariates.

5 Appendix B shows the district-specific impact estimates for grade 5. The small number of schools in four of the five
study districts suggests that these estimates must be interpreted cautiously.

67 Analogous analyses that excluded the school that withdrew, as well as analyses that included only students with
complete outcomes, were conducted as part of the sensitivity analyses. The conclusions presented here proved robust
across different samples used in the analyses.

68 Appendix D describes the imputation methods used and presents the missing rates on analysis variables. Table D.3 gives
the proportions of missing grade 5 data.
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Appendix A. School and Student Characteristics

This appendix supplements the information on school and student characteristics presented in
chapter 2.

Table A.1. Characteristics of study districts, 2008—09

District
Characteristic 1 27 3 4 5
Number of schools 20 - 4
Socioeconomic status
Percentage of Title I schools 100.0 - 75.0 100.0 333
in district
Percentage of students in 75.1 - 19.8 21.4 0.0
district eligible for free or
reduced-price lunch
Race/ethnicity (percentage
of students in district)
White 50.1 - 93.5 67.0 72.8
Black 37.1 - 1.8 0.6 5.6
Hispanic 1.7 - 23 23.6 14.4
Other 11.0 - 2.4 8.9 7.2
Enrollment and number of
teachers
Total district enrollment 6,074 - 1,622 1,931 1,799
Total number of full-time 389 - 72 103 102
teachers in each district

Note: This table includes only the study schools in each of the five participating districts.
a. The characteristics of District 2 have been suppressed to prevent a disclosure risk..

Source: Authors’ analysis based on data from National Center for Education Statistics Common Core of Data 2008/09.
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Table A.2. Characteristics of schools in study and eligible schools in Illinois, the Midwest, and the

United States, 2008/09

Eligible
Eligible Eligible schoolsin | All schools
Study schools in | schools in United in United

Characteristic schools Illinois® Midwest" States* States’
Number of schools 32 1,960 7,869 37,646 43,498
Socioeconomic status
Percentage of Title I schools 90.6 81.3 84.7 76.6 76.5

n=1878) | m=17,787) | (n=37,561) | (n=43,070)
Average percentage of students 54.7 49.2 459 50.5 50.5
eligible for free or reduced-price-lunch (n=1907) | (n=7,816) | (n=37,213) | (n=43,830)
students
Race/ethnicity and gender (average
percentage of students)
White 61.4 50.4 67.5 52.6 54.3
Black 24.8 23.1 16.9 17.4 17.3
Hispanic 5.0 19.5 9.5 21.9 20.4
Other 8.8 7.0 6.2 8.1 8.0
Male 44.8 47.0 49.6 50.8 50.7
Enrollment and number of teachers
Average total school enrollment 379 464 416 490 478
Average number of students in grade 4 64 69 66 77 74
Average number of students in grade 5 65 69 66 77 74
Average number of full-time teachers 27 28 25 31 30

(n=1,958) (n=137,622) | (n=43,241)
School setting (percentage of
schools)
City 50.0 35.7 29.3 314 31.2
Suburb 313 38.6 29.6 32.2 30.5
Town 3.1 7.2 12.2 10.2 10.5
Rural 15.6 18.5 28.9 26.2 27.7

Note: Averages are unweighted means across schools. Where data are missing on some schools, 7 is the actual number of schools
used for calculating the average characteristic across schools.

a. Schools located in Illinois that had at least 10 students in grade 4 and at least 10 students in grade 5, were noncharter schools,
were defined as “regular” schools by the Common Core of Data, and were operational at the time of the Common Core of Data

report.

b. Schools that met the same eligibility criteria but were located in the seven states served by the REL Midwest (Illinois, Indiana,
Iowa, Michigan, Minnesota, Ohio, and Wisconsin).

¢. Schools that met the same eligibility criteria but were located in the 50 states and the District of Columbia.

d. All schools in the 50 states and the District of Columbia that had at least 10 students in grade 4 and at least 10 students in grade
5 during 2007/08, were defined as regular schools by the Common Core of Data, and were operational at the time of the Common

Core of Data report.

Source: Authors’ analysis based on data from the National Center for Education Statistics Common Core of Data 2008/09.
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Table A.3. Characteristics of study schools, 2008/09

Mean
Grade 4 Grade 5
MAP, grade | MAP, grade
5 control 4 control Estimated
Characteristic schools schools difference p-value
Number of schools 16 16
Title I and school composition
Percentage of Title I schools 89.1 90.6 -1.6 .833
i\éircigdfi gﬁiieﬁlczgﬁ of students eligible for free or 493 506 103 039*
Average percentage of White students 62.3 60.3 2.0 .695
Average percentage of male students 44.8 449 -0.2 .867
Enrollment and number of teachers
Average total school enrollment 438 323 115 .004*
Average number of students in grade 4 73 53 20 .022%*
Average number of students in grade 5 75 53 22 .007*
Average number of full-time teachers 30 25 5 .059
School locale (percentage of schools)®
City 56.2 43.8 12.5 480
Suburb 25.0 37.5 -12.5 446
Town 0 6.2 -6.2 310
Rural 18.8 12.5 6.3 .626
Illinois Standards Achievement Test (ISAT)
2009 reading scale score (mean)
Grade 3 students® 202.0 203.2 -1.3 677
Grade 4 students® 214.2 214.7 -0.5 852
Joint test of difference in school characteristics between MAP and control groups” 323
(x*=10.3,df=9)

*Difference statistically significantly different from zero at the .05 level.

Note: Means and differences were regression adjusted using ordinary least squares to account for district effects and weighted by
the number of schools in each district. n represents the actual number of schools used to calculate the average characteristic
across schools. p-values are from a two-tailed test of the null hypothesis of equality of MAP and control means.

a. Chi-squared test of homogeneity of distributions was not statistically significant (x2 = 1.85, p-value = .604).

b. An overall test of the difference between the MAP and control groups based on the school characteristics in this table was
conducted using a chi-square test. The chi-square test is from a logistic regression model with the binary treatment indicator as
outcome and the school characteristics as covariates (school locale was included in the model as the combined percentage of city
and suburb, because no schools located in towns were included in the grade 4 MAP/grade 5 control sample).

Source: Authors’ analysis based on data from the National Center for Education Statistics Common Core of Data 2008/09.
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Table A.4. Characteristics of grade 5 teachers, 2008/09 (before Year 2 implementation)

MAP Control Estimated
Characteristic (n=37) (n=150) difference p-value
Percentage female 92.8 85.3 7.5 263
Percentage with graduate 631 779 148 147
degree

Years teaching
experience in English 10.1 10.8 -7 708
language arts

Percentage with

permanent license 80.5 91.3 -10.8 .188

Percentage White 93.8 87.1 6.7 295

Joint test of difference in student characteristics between MAP and control groups®
(x?=2.74,df=5)

740

Note: Means and differences were regression adjusted to account for district effects and weighted by the number of schools in
each district. Where data are missing, p-values are from a two-tailed test of the null hypothesis of equality of MAP and control
means. None of the estimated differences is statistically significant at the .05 level.

a. An overall test of the difference between the MAP and control groups based on the teacher characteristics in this table was
conducted using a chi-square test. The chi-square test is from an ordinary logistic regression model with the binary treatment
indicator as outcome and the teacher characteristics in this table as covariates.

Source: Authors’ analysis based on Year 2 student baseline data collected from study districts in spring 2009, when students were
in grade 3.
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Table A.5. Characteristics of grade 5 students, 2008/09 (before Year 2 implementation)

(F =0.07, df = (11, 27))

MAP Control Estimated
Characteristic (n=1701) (n=1,105) difference p-value
Percentage eligible for 57.9 54.6 3.30 525
free or reduced-price (n=1,104)
lunch
Percentage White 59.5 57.9 1.6 .803
Percentage with 15.8 16.4 —-0.60 .836
disability (n="700) (n=1,104)
Percentage English 97.2 96.5 —-0.80 539
proficient (n=1697) (n=1,092)
Percentage male 50.9 52.9 -2.00 442
Illinois Standards 214.2 214.7 -0.50 .852
Achievement Test (n=659) (n=1,027)
(ISAT)
2009 reading scale score
Joint test of difference in student characteristics between MAP and control groups® 1.000

Note: Means and differences were regression adjusted to account for district effects and clustering of students within schools and
weighted by the number of schools in each district. Where data are missing, # is the actual number of students used to calculate
the average characteristic in each treatment group. p-values are from a two-tailed test of the null hypothesis of equality of MAP
and control means. None of the estimated differences was statistically significant at the .05 level.

a. An overall test of the difference between the MAP and control groups based on all student characteristics in this table was
conducted using an F-test adjusted for the randomization of blocks within districts, and the clustering of students within schools.
The F-test is from a two-level logistic regression model with the binary treatment indicator as outcome and the student

characteristics in this table as covariates.

Source: Authors’ analysis based on Year 2 student baseline data collected from study districts in spring 2009, when students were

in grade 3.
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Table A.6. Grade 5 attrition rates on posttest scores

Illinois Standards Achievement Test

Measures of Academic Progress

(ISAT) 2010 (MAP) spring 2010
Item Overall MAP Control Overall MAP Control
Observed 1,719 671 1,048 1,669 612 1,057
Missing 87 30 57 137 89 48
Total number 1,806 701 1,105 1,806 701 1,105
of students
Attrition rate 4.8 4.3 5.2 7.6 12.7 4.3
(percent)
Chi-square 2 =0.72,df =1, ¥ =42.68,df =1,
test of p-value = .395 p-value <.0001*
equality of
proportions

* Difference statistically significantly different from zero at the .05 level.

Source: Authors’ analysis based on data from the study districts.

Table A.7. Illinois Standards Achievement Test (ISAT) pretest scores of grade 5 students with
missing ISAT and Measures of Academic Progress (MAP) scores

Missing Missing
ISAT 2010 scores MAP spring 2010 scores
Difference Difference
Characteristic MAP Control (p-value) MAP Control (p-value)
Number of students 30 57 89 48
Mean ISAT 2009 219.4 208.3 11.1 208.7 207.6 1.1
reading scale score® | (n=21) (n=31) (.175) (n=178) (n=136) (.840)

Note: n includes only students with nonmissing ISAT 2009 scores. A two-tailed #-test for equality of means was used.

a. Scores are pretest means: the grade 4 average score on the 2009 ISAT assessment that was administered in the spring before
the Year 2 implementation, when grade 5 students in study Year 2 were in grade 4.

Source: Authors’ analysis based on data from the study districts. .
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Table A.8. Illinois Standards Achievement Test (ISAT) pretest scores of Year 2 grade 5 “dropouts”

and “stayers”

ISAT 2010 scores MAP spring 2010 scores
Difference Difference

Characteristic | Dropouts Stayers (p-value) Dropouts Stayers (p-value)
Number of 87 1,719 137 1,669
students
Mean ISAT 213.0 214.5 -1.5 210.0 214.8 —4.8
2009 reading (n=52) | (m=1,634) (.676) (n=114) | (m=1,572) (.100)
scale score”

Note: Means are weighted by the number of schools in each district. # includes only students with nonmissing ISAT 2009 scores.
A two-tailed r-test for equality of means was used.

a. Scores are pretest means: the grade 4 average score on the 2009 ISAT assessment that was administered in the spring before
the Year 2 implementation, when grade 5 students in study Year 2 were in grade 4.

Source: Authors’ analysis based on data from the study districts.

Table A.9. Correlations between pretest scores and Year 2 outcome measures for Year 2 grade 4

students

Measures of

Academic
Progress (MAP) MAP 2010 ISAT 2010
2010 reading MAP 2010 composite | reading scale
Outcome measure score language use score score score
MAP 2010 language use 0.86
score
MAP 2010 composite 0.97 0.96
score
Illinois Standards 0.81 0.78 0.82
Achievement Test (ISAT)
2010 reading scale score
Illinois Standards 0.80 0.80 0.83 0.82
Achievement Test (ISAT)
2009 (pretest) reading
scale score

Source: Authors’ analysis based on data from the study districts.
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Table A.10. Correlations between pretest scores and Year 2 outcome measures for Year 2 grade 5

students
Measures of
Academic
Progress MAP 2010 Map 2010 ISAT 2010
(MAP) 2010 language use composite reading scale
Outcome measure reading score score score score
MAP 2010 language use 0.81
score
MAP 2010 composite score 0.96 0.95
Illinois Standards 0.78 0.77 0.81
Achievement Test (ISAT)
2010 reading scale score
Illinois Standards 0.77 0.78 0.81 0.81
Achievement Test (ISAT)
2009 reading scale
(pretest) score

Source: Authors’ analysis based on data from the study districts.

Table A.11. Scale score ranges of student performance levels on the 2009 Illinois Standards
Achievement Test (ISAT) in reading

Academic Below standards Meets standards Exceeds
Grade warning (W) (B) M) standards (E)
3 120-155 156-190 191-226 227-329
4 120-157 158-202 203-236 237-341

Source: 1llinois State Board of Education (http://www.isbe.state.il.us/assessment/htmls/isat_general info.htm#cut).
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Figure A.1. Frequency distribution of number of grade 4 classrooms per school in Year 2 of
implementation (2009/10)
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Source: Authors’ analysis based on data from the study districts.

Figure A.2. Frequency distribution of number of grade 5 classrooms per school in Year 2 of
implementation (2009/10)
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Source: Authors’ analysis based on data from the study districts.
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Appendix B. Impact Estimation and Impact Estimates

This appendix presents the model used to estimate the impact of MAP on student achievement in
grades 4 and 5. It also provides estimates of the impact.

Model for estimating impact

The intent-to-treat impacts of the MAP intervention on student achievement were estimated
(separately for grades 4 and 5) using two-level hierarchical linear models with students nested
within schools. The composite model is given by

Y, = Z YoorDr + Z VoucTTtiDy + Yo, MEANISAT09; + ;4 ISATREADSCALEQ9;
k k

+Sl-jI'20 + Ti]'rgo + rOj + &; (Bl)

j
where
Y; = achievement of student i in school j, as measured by either the ISAT 2010 reading scale

score or the MAP 2010 composite reading and language usage scale score
Dy, = 1 if school j is in district k£ and 0 otherwise, k = 1,:+-,5
Trt;= 1 if school j is in the treatment group and 0 otherwise

MEANISAT09; = ISAT 2009 mean pretest score in reading (for grade 4 or grade 5) for school j
(centered on its grand mean)

ISATREADSCALEQ9;; = ISAT 2009 pretest score in reading of student i in school j (centered on
its grand mean)

Sij= vector of student characteristics for student i in school j (centered on their grand means
across the sample)

T; ;= vector of teacher characteristics for teacher of student i in school j (centered on their grand
means across the sample)

Toj = school-level residual error, assumed to be independently and identically distributed as
roj ~N (O, Tz)

&;j = student-level residual error, assumed to be independently and identically distributed as

sij ~N(0, 0'2).

In this model, y41; (k = 1, -+, 5) represents the average program impact in District k; yox 1S the
regression-adjusted mean achievement for students in schools randomly assigned to control in
District k; and Yo + Vo1x 18 the regression-adjusted mean achievement of students in schools
randomly assigned to MAP in the kth district. The mean of the estimates of yyq; (k = 1,--+,5),
weighted by the number of schools in each district, is an estimate of the overall average impact,
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y (thatis, ¥ = ¥3>_; WxYo1x, Where the weights wy, = m,, /(2,5(=1 mk), and my, is the number of
schools in each district). Similarly, the weighted mean of y,¢, represents the overall mean
achievement in the control schools, and the weighted mean of ( ¥gox + Yo1x) 1S the overall mean
achievement in the MAP schools.”” Because District 1 had substantially more schools (20
schools) than the other four districts (2—4 schools each), the estimated impact in this district
carried more weight (62.5 percent) than the other four districts combined (37.5 percent). This
means that the overall impact estimate was pulled toward the impact estimate in District 1, which
is appropriate because it is also estimated with the greatest precision.

The outcomes and covariates included in the model are shown in table B.1. The student
characteristics vector, S;;, includes free or reduced-price lunch status, disability status, gender,
race/ethnicity (coded as an indicator for White), and limited English proficiency status (coded as
an indicator for native English speaker).” The teacher characteristics vector, T; j» includes
gender, an indicator for whether a teacher has a graduate degree, the number of years teaching
experience in reading or English language arts, an indicator for whether a teacher has a
permanent (standard) teaching license, and an indicator for White versus racial/ethnic minority.
A check for baseline balance on the student characteristics (see chapter 2) indicated that the
MAP and control groups did not systematically differ on baseline student, teacher, or school
characteristics in grade 4 or grade 5. Although no systematic baseline imbalance was found that
could bias the impact estimates, these covariates were included in the impact models, because
these subgroups were of interest in the study and could potentially increase the precision of the
regression estimates.

5 A similar weighting procedure was applied in computing the standard error of the estimates. For example, the standard

error for the overall impact estimate, 7, is given by \/ X wiVar(#,)), where Var(9,) is the variance of the estimated
impact in the kth district.

70 Eligibility for free or reduced-price lunch, race/ethnicity, and limited English proficient status were recoded from the
original variables, which had more categories, some of which had very few or no entries. Specifically, eligibility for free
or reduced-price lunch originally included the following categories: free lunch, reduced-price lunch, and full pay);
race/ethnicity originally included the following categories: White, Black, Hispanic, Native American/Alaskan, Asian, and
more than one race). Limited English proficient status originally included the following categories: native, fluent, limited
English, non-English speaking, reclassified fluent).

B2



Table B.1. Variables included in the impact model

Outcomes

Covariates

e Illinois Standards
Achievement Test [[SAT]
2010 reading scale score
(ISATReadscalel0)

e Composite (average) of scale
scores on spring 2010 MAP
tests in reading (reading
Survey Goals 25 IL V2)
(NRRITscoreSP10) and in
Language Usage (Language
Survey Goals IL V2)
(LRITScoreSP10)

Student variables

e [SAT 2009 reading scale score (ISATReadscale()9 )
e Race/ethnicity

0 = racial/ethnic minority

1 = White
e Free or reduced-price lunch status

0 = not eligible

1 =eligible

e Gender
0 = female
1 = male

e Limited English proficiency status®
0 = not proficient in English

1 = proficient in English

e Disability status

0 = disability

1 = no disability

Teacher variables

e Gender
0 = female
1 = male

e Graduate degree

0 = has graduate degree

1 = has no graduate degree

e Teaching experience (years of teaching experience in

reading/English language arts)

e Licensure status

0 = has initial license

1 = has permanent license
e Teacher race/ethnicity

0 = racial/ethnic minority

1 = White

School variable
e Average ISAT 2009 scores in reading of all grade 4 or grade
5 students in the school (MEANISAT09)

a. A student was considered English proficient if he or she was classified as native or fluent.

Source: Authors’ compilation based on data from the study districts and the Northwest Evaluation Association.
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Impact estimates

The impact estimates presented in this report are intent-to-treat estimates. The analyses of overall
impacts presented in chapters 4 and 5 and discussed in more detail below are based on the full
randomized sample of eligible schools, teachers, and students regardless of their actual receipt of
the MAP intervention.”' The full sample included 32 schools that were randomized to treatment
or control condition in either grade 4 or grade 5; 172 teachers (85 grade 4 teachers and 87 grade
5 teachers); and 3,720 students (1,914 grade 4 students and 1,806 grade 5 students) present in the
fall of Year 2. It included teachers and students from less than four schools that opted not to
participate in the study shortly after randomization. Students from these schools did not take any
of the MAP tests and therefore have missing MAP outcomes. All of them have nonmissing ISAT
outcomes, and most have nonmissing baseline characteristics.

For the core analyses, the study team used a multiple imputation method (described in appendix
D) to impute missing values on both outcomes and covariates (Puma et al. 2009). To examine the
robustness of the findings to the approach chosen to deal with the missing data, the study team
also performed listwise deletion of these students and repeated the analyses separately by grade.
Appendix C presents the results of these analyses, along with other sensitivity analyses that
included only students with complete outcomes. Results of these sensitivity analyses are
consistent with the core analysis results that there were no significant overall impacts on the
ISAT or MAP composite scores in either grade 4 or grade 5. In all core and sensitivity analyses
conducted, a multiple imputation procedure was used to impute missing values on the outcomes
and covariates, creating 20 sets of completed datasets. Each completed dataset was analyzed
separately; estimates from these analyses were then pooled, as described in appendix D.
Throughout this report, the estimated impact results presented are combined estimates from the
separate analyses.

Details of the analyses that produced the overall impacts presented in chapters 4 and 5, including
the estimated relationships between baseline covariates and outcomes, are discussed below.

The core model (Model 4) is the full model given by equation B.1, the basis of the overall impact
results in chapters 4 and 5. To assess the effect of other covariate specifications on the impact
estimates, the study team also fitted three other models.

Model 1 (unadjusted model) includes the first two factors in equation B.1:
Y= Z YoorDr + z Yok TTt;Dy + 1g; + &;j.
k k

Model 2 (pretest model) extends Model 1 by adding the student- and school-level pretests as
covariates:

Y, = Z YoorDi + z YoucTTtDy + Yo, MEANISAT09; + ISATREADSCALE09; +
k k

rOj + eij'

! Chapter 2 gives the eligibility criteria for students, teachers, and schools.
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Model 3 (student + school covariates model) extends Model 2 by adding the student
demographic characteristics as covariates:

Y, = Z Yoo Dic + z YoukTTt;Dy + Yo MEANISATO09; + y;ISATREADSCALEQ9;; +
k k

SijI‘ZO + T'O]' + gij'
Model 4, the full model given by equation B.1, adds teacher demographic variables to Model 3.

These models are cumulative, in the sense that every model contains more covariates than the
model that precedes it. Model 1 is an unadjusted model that includes a dummy variable for the
treatment group and dummy indicators for districts but no covariates. This model yields
estimates of mean achievement levels of the control group in each district and estimates of the
impact of the MAP intervention (that is, differences in achievement levels between MAP and
control groups) that are unadjusted for student, teacher, or school characteristics. Model 2
extends Model 1 by adjusting the mean achievement levels and impact estimates for student- and
school-level pretests. Model 3 extends Model 2 further by adjusting for the differences between
the MAP and control groups using both student- and school-level pretests as well as student
demographic characteristics. Model 4, the core model, adjusts impact estimates for both pretests
as well as for student and teacher baseline characteristics. Because the study team already
controlled for pretest at the student level in Models 2, 3 and 4, the parameter for the school-level
pretest in these models captures the contextual effect of school mean ability on student reading
achievement or its effect beyond what can be explained by individual achievement (Model 2), by
individual achievement and other baseline student characteristics (Model 3), or by individual
achievement and student and teacher characteristics.

Tables B.2—B.5 summarize the parameter estimates from the four models considered. The
parameters labeled “Intercept (Control)” give estimates of the adjusted mean achievement levels
of control schools in each district. The parameters labeled “Impact: MAP—Control” give the
estimated impacts (that is, the difference in the adjusted mean achievement levels between the
MAP and control groups) in each district.”” The other parameter estimates capture the effect of
each control variable on reading achievement. The last rows in each table show the
decomposition of the total variance in student achievement into between-school and within-
school components, the ICC (which measures the proportion of the total variance in achievement
that lies between schools),” and the percentages of the between- and within-school residual
variances explained by the covariates.

Impact on grade 4 student achievement

MAP had no statistically significant district-specific impacts on ISAT reading scores, either
before controlling for baseline characteristics (Model 1) or after controlling for them (Models 2—
4) (tables B.2 and B.3). The school pretest and the individual pretest are the most important
predictors of ISAT reading achievement. Together (without the help of other baseline covariates)
they explain about 82 percent of the school-to-school variability and 57 percent of the within-
school variability in the ISAT scores and about 77 percent of school-to-school variability and 45

72 These estimates were pooled to obtain the impact estimates shown in table 4.1 in chapter 4.
73 Intraclass correlation coefficient is defined as the ratio of the between-school variance to the total variance.
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percent of the within-school variability in the MAP composite scores (see last two rows under
Model 2 in tables B.2 and B.3). Only the student-level pretest was statistically significant in
Models 24, suggesting that there were no compositional effects attributable to overall school
achievement levels. In the models that adjusted for student demographic characteristics (Models
3 and 4), three of the five student demographic variables were consistently significantly related
to both ISAT and MAP posttest scores: being eligible for free or reduced-price lunch, being
White, and having disability status. The coefficients of these variables indicate that economically
more advantaged students outscore those of lower socioeconomic status, White students
outperform racial/ethnic minority students, and students with no disability status score better
than students with disability status. None of the teacher variables was significantly related to the
posttest ISAT scores; two— gender and licensure status—were related to the MAP posttest
scores.

Impact on grade 4 ISAT 2010 reading scores. Model 1, the unadjusted model, serves as a
baseline model against which the other models can be compared. The ICC for this model shows
that 9.0 percent of the variability in student achievement was attributable to school differences
(table B.2). This ICC indicates that there is some degree of clustering of reading achievement
within schools that warrants the use of hierarchical modeling. The estimate is less than the ICC
value of .13 that was assumed for the power calculations conducted before the study.”

Model 2 controls for student- and school-level pretests, which together explain about 57 percent
of the within-school variability and 82 percent of the between-school variability in reading
achievement. Only the estimated coefficient for the student-level pretest was significant, with a
value of 0.70, indicating that a one-point increase in a student’s prior ISAT score was associated
with an average increase of 0.70 scale score points in student achievement level. Controlling for
these covariates substantially increased the precision of all impact estimates relative to the
unadjusted model (Model 1), as shown by the smaller standard errors. Nevertheless, all the
impact estimates remained statistically nonsignificant.

Model 3 extends Model 2 by adding the baseline student characteristics. Inclusion of these
covariates resulted in only slight increases in the within-school variance (from 57 percent to 58
percent) and between-school variance (from 82 percent to 84 percent) explained. These results
indicate that the school and individual pretests combined explain almost all of the variability in
achievement scores within and between schools, a finding that is consistent with prior research
(for example, Bloom, Richburg-Hayes, and Black 2007). Three of the student demographic
characteristics were statistically significant: students who are economically more advantaged had
an achievement level that was 3.3 scale score points higher than less advantaged students, the
achievement level of White students was 4.0 points higher than that of racial/ethnic minorities,
and students with no disability status scored 5.0 points higher on average than students with
disability status. The student-level pretest remained statistically significant, with its estimated
effect about the same as in Model 2. The conditional ICC estimate in Model 3 was substantially
lower (0.04), indicating that after controlling for both pretests and individual student
characteristics, only 4 percent of the total variability in ISAT scores was between schools.

Model 4 adds teacher demographic variables to the covariates in Model 3. Inclusion of these
demographic variables did not explain within-school variability over and above that explained by

™ See chapter 2 for a discussion of the statistical power calculation for the confirmatory analysis of Year 2 outcomes.
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Model 3 (which explained about 58 percent). In fact, it caused a 3.8 percent decrease in the
proportion of between-school variability explained (from 84.5 to 80.7 percent).”” Only the
individual pretest covariate was statistically significant, suggesting that, among students with
similar baseline characteristics, there was no added advantage in being a member of a school
with a higher mean achievement level. The same three student demographic variables as in
Model 3 were significant, with comparable effects on achievement. The teacher demographic
variables had no significant effects on achievement levels. In all models, the directions of the
effects of all statistically significant covariates were in the direction expected based on prior

research.

Table B.2. Estimates of regression coefficients for the impact of Measures of Academic Progress
(MAP) on Illinois Standards Achievement Test (ISAT) 2010 scores of grade 4 students in Year 2

Model 3
Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate Estimate
(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
District
District 1
Intercept (control) 209.2 8.11 216.9 8.41 213.4 8.27 213.5 8.28
(2.64) (1.68) (2.05) (2.53)
Impact: MAP—control 0.6 0.02 2.1 0.08 1.4 0.05 1.7 0.07
(3.86) (1.94) (1.86) (2.06)
District 2
Intercept (control) 224.6 8.71 218.1 8.45 212.4 8.23 212.6 8.24
(8.09) (3.83) (3.94) (4.44)
Impact: MAP—control 3.5 0.14 1.4 0.06 1.6 0.06 1.7 0.07
(11.59) (5.41) (5.15) (5.57)
District 3
Intercept (control) 231.1 8.96 219.5 8.51 213.8 8.29 214.4 8.31
(6.07) (3.30) (3.36) (3.83)
Impact: MAP—control 1.5 0.06 4.2 0.16 4.1 0.16 3.7 0.14
(8.46) (4.03) (3.84) (4.17)
District 4
Intercept (control) 228.9 8.88 224.5 8.7 219.7 8.52 219.8 8.52
(8.11) (3.79) (3.86) (4.43)
Impact: MAP—control 0.2 0.01 =5.1 -0.2 —4.8 —0.18 —4.5 —0.17

» Changes in the “wrong” direction can be attributed to either chance fluctuations or to misspecification of the covariates
with fixed coefficients in the expanded model (that is, the model that contains the added covariates) (Snijders and Bosker
1999, p. 104). With large sample sizes, a decrease of 5 percent or more may be an indication of misspecification; small
decreases may reflect random fluctuations (Snijders and Bosker 1999, p. 123). Based on these criteria, it is reasonable to
assume that the observed decrease (of 3.8 percent) in the proportion of between-school variance explained was simply a

chance fluctuation.
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Model 3

Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate Estimate
(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
(9.89) (4.58) (4.35) (4.74)
District 5
Intercept (control) 226.0 8.76 220.1 8.53 2147 8.32 215.0 8.33
(8.32) (4.12) (4.21) (4.50)
Impact: MAP—control —4.9 -0.19 0.2 0.01 0.0 0 0.5 0.02
(10.11) (4.82) (4.61) 4.97)
Pretest
MEANISATO09 0.2 0.01 0.1 0 0.1 0.00
(0.11) (0.10) (0.11)
ISATReadscale09 0.7* 0.03 0.7* 0.03 0.7* 0.03
(0.02) (0.03) (0.03)
Student
demographics
furﬁshor reduced-price 3.3% 0.13 3.2% 0.13
Eligible—noneligible (1.07) (1.08)
Race/ethnicity 4.0* 0.16 4.1* 0.16
IrWlilrlli:r:it—yracial/ ethnic (1.08) (1.08)
Disability status 5.0% 0.19 4.9% 0.19
No—yes (1.35) (1.36)
;;g‘fﬁi;i‘:&s 0.2 0.01 0.3 0.01
o 029 029
Gender 0.0 0.00 0.0 0.00
Female—male (0.81) (0.81)
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explained

Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate Estimate
(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
Teacher
demographics
Gender -0.2 -0.01
Female—male (1.41)
Graduate degree -0.5 -0.02
With—without (1.25)
Teaching experience
in English language 0.0 0.00
arts
Years (0.08)
Licensure status 1.6 0.06
Permanent—initial (1.42)
Race/ethnicity 22 —-0.09
White—
racial/ethnic (2.01)
minority
Variation between and within schools
Between school 58.2 10.3 9.1 11.2
Within school 610.6 261.9 255.7 255.4
Intraclass correlation 0.09 0.04 0.03 0.04
Percentage of between-
school variance 82.4 84.5 80.7
explained
Percentage of within-
school variance 57.1 58.1 58.2

* Statistically significantly different from zero at the .05 significance level.

Note: Estimated MAP and control means and the difference between the two were regression adjusted to account for clustering of students within schools,
district effects, and baseline student, teacher, and school characteristics; they were then weighted by the number of schools in each district. Effect sizes
were computed by dividing the impact by the standard deviation of the outcome for the control group. p-values are from a two-tailed test of the null

hypothesis of equality of MAP and control means.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.

Impact on grade 4 2010 MAP reading and language use composite scores. Applying Models
1-4 to the MAP composite scores in grade 4 yielded similar results. The district-specific impacts
on MAP composite scores were not statistically significant either before adjusting for baseline
characteristics (Model 1) or after (Models 2—4). The school and individual (ISAT) pretests were
the most important predictors of MAP composite scores. Together (without other baseline
covariates), they explain about 45 percent of the within-school and 77 percent of the between-
school variance in MAP scores. Although they explain substantial portions of the total variance,
these percentages are considerably smaller than the figures for the ISAT posttest scores, probably
because the ISAT pretest and the MAP outcome represent different instruments (that is, different
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content and scales). As before, only the student-level pretest was statistically significant in the
adjusted models (Models 2—4). The same student demographic variables were significantly
related to MAP scores (Models 3 and 4). Their estimated coefficients indicate that economically
more advantaged students scored about 2.0 points higher than less advantaged students, White
students outperformed racial/ethnic minority students by about 1.6 points, and students with no
disability status scored 4.1 points higher than those with disability status. None of the teacher
variables was significantly related to ISAT scores. In contrast, teacher gender and licensure
status were significantly related to MAP scores: on average students taught by men scored 2.0
points higher than those taught by women, and students of teachers with permanent teaching
licenses outperformed students of teachers with initial licenses by about 1.9 points.

Table B.3. Estimates of regression coefficients for the impact of Measures of Academic Progress
(MAP) on MAP 2010 composite scores in reading and language usage of grade 4 students in Year 2

Model 3
Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate Estimate
(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
District
District 1
199.2 15.19 203.0 15.48 199.3 15.21 200.9 15.32
Intercept (control)
(1.42) (1.04) (1.31) (1.48)
Impact: MAP— 0.1 0.01 0.9 0.07 0.5 0.04 1.2 0.09
control (2.03) (1.20) (1.19) (1.19)
District 2
204.5 15.60 201.3 15.36 196.6 15.00 198.8 15.16
Intercept (control)
(4.25) (2.28) (2.41) (2.49)
Impact: MAP— 3.5 0.27 2.5 0.19 2.7 0.21 2.3 0.17
control (6.04) (3.19) (3.17) (3.09)
District 3
208.6 15.91 202.8 15.47 198.1 15.11 200.9 15.33
Intercept (control)
(3.14) (1.92) (2.02) (2.14)
Impact: MAP— 1.9 0.14 32 0.25 3.1 0.23 2.3 0.17
control (4.38) (2.38) (2.35) (2.30)
District 4
210.8 16.08 208.6 15.91 204.1 15.57 206.1 15.72
Intercept (control)
4.21) (2.22) (2.35) (2.44)
Impact: MAP— 1.4 0.10 -1.3 -0.10 -1.0 —0.08 -0.7 —-0.06
control (5.13) (2.69) (2.67) (2.60)
District 5
210.2 16.03 207.3 15.81 202.7 15.46 204.2 15.58
Intercept (control)
4.27) (2.34) (2.45) (2.44)
Impact: MAP— —4.2 -0.32 -1.7 -0.13 -1.9 -0.14 -1.3 —0.10
control (5.19) (2.81) (2.78) (2.70)
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Model 3
Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate Estimate
(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
Pretests
0.1 0.01 0.1 0.01 0.1 0.01
MEANISATO09
(0.06) (0.06) (0.06)
ISATReadscale09 0.3% 0.02 0.3* 0.02 0.3* 0.02
(0.01) (0.01) (0.01)
Student demographics
Free or reduced-price 2 0% 0.15 2.0% 015
lunch
Eligible—
noneligible (0.62) (0.62)
Race/ethnicity 1.6* 0.12 1.7* 0.13
White—
racial/ethnic (0.62) (0.61)
minority
Disability status 4.1%* 0.31 4.0%* 0.31
No—yes (0.76) (0.76)
Limited English 0.3 0.02 0.5 0.03
proficiency status
Proficient—not
proficient (1.21) (1.21)
Gender 0.5 0.04 0.5 0.04
Female—male (0.47) 0.47)
Teacher demographics
Gender —2.2% -0.17
Female—male (0.76)
Graduate degree -1.1 —-0.09
With—without (0.68)
Teaching experience
in English language 0 0
arts
Years (0.05)
Licensure status 1.9* 0.14
Permanent—initial (0.79)
Race/ethnicity 2.0 —-0.15
White—
racial/ethnic (1.15)
minority
Variation between and within schools
Between school 15.8 3.7 3.7 34
Within school 153.4 84.1 81.5 80.8
Intraclass correlation 0.09 0.04 0.04 0.04
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Model 3

Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)

Estimate Estimate Estimate Estimate

(standard Effect (standard Effect (standard (standard Effect
Parameter error) size error) size error) Effect size error) size
Percentage of
between-school — 76.9 77.2 79.0
variance explained
Percentage of within-
school variance — 45.2 46.9 47.3

explained

* Statistically significantly different from zero at the .05 significance level.

Note: Estimated MAP and control means and the difference between the two were regression adjusted to account for clustering of students within
schools, district effects, and baseline student, teacher, and school characteristics; they were then weighted by the number of schools in each district.
Effect sizes were computed by dividing the impact by the standard deviation of the outcome for the control group. p-values are from a two-tailed test
of the null hypothesis of equality of MAP and control means.

Source: Authors’ analysis based on Year 2 (2009—10) data from the study districts and the Northwest Evaluation Association.

Impact on grade 5 student achievement

There were no statistically significant district-specific impacts on ISAT reading scores, either
before controlling for baseline characteristics (Model 1) or after (Models 2—4). As in grade 4, the
school pretest and the individual pretest were the most important predictors of ISAT reading
achievement. Together (without other baseline covariates) they explain about 86 percent of
school-to-school variability on the ISAT scores and 59 percent on the MAP composite scores;
they explain about 49 percent of within-school variability on the ISAT and 41 percent on the
MAP composite scores (see last two rows under Model 2 in tables B.4 and B.5). Only the
student-level pretest was statistically significant in Models 2—4, however, suggesting that there
were no compositional effects attributable to overall school achievement levels. In the models
that adjusted for student demographic characteristics (Models 3 and 4), four of the five student
demographic variables were consistently significantly related to ISAT posttest scores (the
indicators for free or reduced-price lunch, disability status, English proficiency, and gender), and
three (the indicators for free or reduced-price lunch, race/ethnicity, and disability status) were
consistently significantly associated with MAP posttest scores. The coefficients of these
variables indicate that females outscored males, students not eligible for free or reduced-price
lunch outscored students who were eligible, White students outperformed racial/ethnic minority
students, and students with no disability status outscored students with disability status. None of

the teacher variables was statistically significantly related to the posttest MAP scores, but teacher

experience was significantly related to the ISAT posttest scores. Results for each outcome are
discussed below.

Impact on grade 5 ISAT 2010 reading scores. Model 1, the unadjusted model, serves as a
baseline model against which the other models can be compared. The ICC for this model shows
that 7.0 percent of the variability in student achievement was explained by school differences
(table B.4). This correlation indicates that there is some degree of dependence of reading
achievement within schools that warrants the use of multilevel modeling. As with the ICC
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estimate in grade 4, this estimate is lower than the value of .13 that was assumed for the power
calculations conducted before the study was implemented.”

Model 2 controls for student- and school-level pretests, which together explain about 49 percent
of the within-school variability and 86 percent of the between-school variability in reading
achievement. Only the estimated coefficient for the student-level pretest was significant, with a
value of 0.70, indicating that a one-point increase in a student’s prior ISAT score was associated
with an average increase of 0.70 scale-score points in student achievement level. Controlling for
these covariates substantially increased the precision of all impact estimates relative to the
unadjusted model (Model 1), as shown by the smaller standard errors Nevertheless, all
differences between MAP and control students’ achievement remained statistically
nonsignificant.

Model 3 extends Model 2 by adding the baseline student characteristics. Inclusion of these
covariates resulted in only slight increases in the proportion of within-school variance explained
(from 49 percent to 52 percent) and between-school variance explained (from 86 percent to 88
percent) over Model 2. There results indicate that the school and individual pretests combined
explain almost all of the variability in achievement scores within and between schools, a finding
that is consistent with prior research (for example, Bloom, Richburg-Hayes, and Black 2007).
Four of the student demographic characteristics were statistically significant, indicating that on
average students who were not eligible for free or reduced-price lunch outscored students who
were eligible by 4.3 scale score points, students with no disability status fared outscored students
with disability status by 6.8 points, English-proficient students outperformed students who are
not proficient by 5.4 points, and females outperformed males by 2.3 points. The student-level
pretest remained statistically significant; its estimated effect was about the same as in Model 2.
The conditional ICC estimate in Model 3 was substantially lower (.02), indicating that after
controlling for both pretests and individual student characteristics, only 2 percent of the total
variability in ISAT scores was between schools.

Model 4 adds teacher demographic variables to the covariates in Model 3. Inclusion of these
demographic variables did not explain student- or school-level variability over and above that
explained by Model 3: both models explain about 52 percent of the student-level variance and
about 88—89 percent of the school-level variance. Only the individual pretest covariate was
statistically significant, suggesting that among students with similar baseline characteristics,
there was no added advantage of attending a school with a higher mean achievement level. The
same four student demographic variables as in Model 3 were significant; their effects were
comparable to those in Model 3. Teacher experience was statistically significantly associated
with lower ISAT scores—that is, for every additional year of teacher experience, students scored
0.1 points worse—although the magnitude of this association is probably too small to be of
practical significance.

"® See chapter 2 for a discussion of the statistical power calculation for confirmatory analysis of Year 2 outcomes.
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Table B.4. Estimates of regression coefficients for the impact of Measures of Academic Progress
(MAP) on Illinois Standards Achievement Test (ISAT) 2010 scores of grade 5 students in Year 2

Model 3
Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate
(standard Effect (standard Effect (standard Effect Estimate Effect
Parameter error) size error) size error) size (standard error) size
District
District 1
224.6 8.87 232.4 9.18 224.7 8.88 223.9 8.85
Intercept (control)
(2.58) (1.61) (2.03) (2.46)
Impact: MAP— -3.6 -0.14 -3.3 -0.13 -3.5 -0.14 -3.2 -0.13
control (3.58) (1.9) (1.78) (1.86)
District 2
241.1 9.52 2323 9.18 223.0 8.81 222.6 8.79
Intercept (control)
(7.35) (3.51) (3.66) (4.18)
Impact: MAP— -5.8 -0.23 -0.8 -0.03 -0.9 —-0.04 0.8 0.03
control (10.38) “4.7 (4.37) (4.51)
District 3
239.2 9.45 233.2 9.21 223.7 8.83 223.6 8.83
Intercept (control)
(5.36) (2.66) (2.94) (3.16)
Impact: MAP— 2.8 0.11 2.1 0.08 2.1 0.08 1.8 0.07
control (7.73) (3.7) (3.45) (3.46)
District 4
238.1 9.41 228.8 9.04 221.1 8.73 219.6 8.67
Intercept (control)
(5.07) (2.49) (2.83) (3.34)
Impact: MAP— 2.7 0.1 0.7 0.03 1.1 0.04 0.1 0
control (8.85) (3.91) (3.63) (3.63)
District 5
232.5 9.18 231.8 9.16 222.9 8.8 221.5 8.75
Intercept (control)
(5.2) (2.36) (2.74) (3.33)
Impact: MAP— 6.1 0.24 3.9 0.15 3.1 0.12 2.6 0.1
control (8.99) (4.03) (3.75) (3.83)
Pretests
0.2 0.01 0.1 0 0.1 0
MEANISATO09
(0.11) 0.1) 0.1)
0.7* 0.03 0.6* 0.02 0.6* 0.03
ISATReadscale09
(0.02) (0.02) (0.02)
Student demographics
Free or reduced-price 43% 017 4% 016
lunch
Full—free/reduced (1.18) (1.18)
Race 1.9 0.07 1.9 0.07
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Model 3

Model 1 Model 2 (student and school Model 4
(unadjusted) (pretest) covariates) (full)
Estimate Estimate Estimate
(standard Effect (standard Effect (standard Effect Estimate Effect
Parameter error) size error) size error) size (standard error) size
White—
racial/ethnic (1.12) (1.12)
minority
Disability status 6.8% 0.27 6.9% 0.27
No—yes (1.4) (1.4)
Limited English 5.4% 0.21 5.7+ 0.23
proficiency status
Proficient—not
proficient (2.62) (2.63)
Student gender 2.3* 0.09 2.3% 0.09
Female—male (0.84) (0.84)
Teacher demographics
Teacher gender 1.9 0.08
Female—male (1.64)
Graduate degree 2.3 0.09
With—without (1.17)
Teaching experience
in English language -0.1* -0.01
arts
Years 0.07)
Licensure status 0.5 0.02
Permanent—initial (1.52)
Teacher race 1.1 0.04
White—
racial/ethnic (1.79)
minority
Variation between and within schools
Between schools 46.0 6.6 5.3 5.2
Within schools 569.2 287.8 275.4 274.8
Intraclass correlation 0.07 0.02 0.02 0.02
Percentage of
between-school 85.7 88.4 88.7
variance explained
Percentage of within-
school variance 494 51.6 51.7

explained

* Statistically significantly different from zero at the .05 significance level.

Note: Estimated MAP and control means and the difference between the two were regression adjusted to account for clustering of

students within schools, district effects, and baseline student, teacher, and school characteristics; they were then weighted by the number

of schools in each district. Effect sizes were computed by dividing the impact by the standard deviation of the outcome for the control
group. p-values are from a two-tailed test of the null hypothesis of equality of MAP and control means.

Source: Authors’ analysis based on Year 2 (2009-10) data from the study districts and the Northwest Evaluation Association.
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Impact on grade 5 2010 MAP reading and language use composite scores. The results of
applying Models 1-4 to the MAP composite scores in grade 5 were similar to those for the ISAT
reading scores. The district-specific impacts on MAP composite scores were not statistically
significant either before ad